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How 3243 plants in- 
creased daylight 19% 
to 369%—and improved 
sanitary conditions 


Plants like Ford Motor Co., General Electric 
Co., Eastman Kodak Co., Pennsylvania Rail- 
road, enabled employees to turn out more and 

better work,—reduced spoilage, re- 
duced accidents, saved lighting bills, 





saved paint bills. 


When so many others have ac- 
complished so much, so easily and 
economically, you simply cannot 
afford to ignore these facts. 


Users of Rice’s Gloss Mill-White 
find that it improves sanitary condi- 
tions because it is washable. It 
imparts a brilliant tile-like white 
gloss to ceilings and walls—as clean 
and as easily kept clean as a 
dinner plate. 





By the “Rice” Method it can be 


used over old cold water paint 


Test it out yourself under our 
guarantee. We guarantee that if 
Rice’s does not remain white longer 
than any other gloss paint, applied 
at the same time and under the same 
conditions, we will give, free, 
enough Rice’s to repaint the job 
with one coat. We also guarantee 
that, properly applied, Rice’s will 
not flake or scale. You cannot lose 
under this guarantee. 





On inside concrete Rice’s Granolith makes the 


best possible primer for a second coat of Rice’s 


Gloss Mill-White giving a tile-like enamel finish 
at no more expense than lead and oil paint. 


Write for booklet—‘“ More Light” 
Sample Board and nearest distributing point 


U.S. GUTTA PERCHA PAINT CO. 
23 DUDLEY ST. PROVIDENCE, R. I. 


RICES 


am - iy GLOSS 


| MILL-WHITE 


Awarded Gold Medal at Panama-Pacific International Exposition 
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Do you know what that means? 


It means, first of all, driving comfort due 
to BUDA power, silence, smoothness, 
absolute reliability—the mental comfort 
which comes from being able to forget 
the motor entirely. It means that the 
BUDA MOTOR will continue to seem 
new when old—and the MOTOR means 
the CAR—IS the car, almost. 


For nothing brings out weaknesses as 
time does. If they are there, Old Father 
Time will find them. Long life means 
—EVERYTHING. 


So we are proud to have the BUDA 

MOTOR known as the “LONG LIFE 

MOTOR” and proud to put upon it the 
name of the Buda Company which it- 
self has stood the test of 35 years, 
manufacturing NOTHING BUT THE 
BEST. 


When you buy acar or truck see 
that it is BUDA MOTORED. 











THE BUDA COMPANY - HARVEY suscccILt 
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Times Are Unusual 





There are many cross currents in world 
affairs liable to greatly influence 
American business before another year 


is past. 


If your business is expanding under the 
impetus of unusual orders, now is the time to 
prepare to handle the increased business most 
efficiently. 


If your business is quiet, you need the savings 
that more efficient factory management will 
insure 


ier Booklet Will Our advice is conservative and our 


work constructive. We would be glad 
to confer with you regarding your 
manufacturing problems. 


LVESTES [CORPO 


ENGINEE Re 
McCORMICK BUILDING 
CHICAGO 



































MOTORISTS! 


ieee! §=Save Time, Trouble, Expense. Master 


Page) §=§—Y our Motor. It’s Easy If You Read 


ipececer The Modern 


Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 
By VICTOR W. PAGE, M.E. 


Covers Every Phase of Modern Automobile Practice. Latest and Best Treatise 
Over 700 (6x9) Pages TEN LARGE FOLDING PLATES 500 Illustrations 


Price, $2.50 


The latest and most complete treatise on the Gasoline Automobiles ever issued. 
Written in simple language by a recognized authority, familiar with every branch 
of the automobile industry. Free from technical terms. Everything is explained 
so simply that anyone of average intelligence may gain a comprehensive knowl- 
edge of the gasoline automobile. The infermation is up-to-date and includes, in 
addition to an exposition of principles of construction and es ag of all types 
of automobiles and their components, valuable money-saving hints on the care 
and operation of motor cars propelled by internal combustion engines. Amon 
some of the subjects treated might be mentioned : Torpedo and other symmetrica 
bo dy forms desiz rned to reduce air resistance; sleeve valve, rotary valve and other 
types of silent motors; increasing tendency to favor worm-gear power-transmission ; 
universal applic ation of magneto ignition; development of automobile electric-light- 
ing systems; block motors; underslung chassis ; application of practical self-start- 
ers; long stroke and offset’ eylinder motors; latest automatic lubrication systems ; 
silent chains for valve operation and change-speed gearing; the use of front wheel 
brakes and many other detail refinements. 

By a careful study of the pages of this book one can gain practical knowledge of 
automobile construction that will save time, money and worry. The book tells = 
just what to do, how and when to do it. Nothing has been omitted. no detail 
been slighted. Every part of the automobile, its equipment, accessories, tools. op 
plies, spare parts necessary, etc., have been discussed comprehensively. If 
are or intend to become a motorist, or are in any way interested in the modern 
gasoline automobile, thi. is a book you cannot afford to be without. 


THIS BOOK IS SUPERIOR TO ANY TREATISE HERETOFORE PUBLISHED 
IT IS RIGHT UP-TO-DATE AND COMPLETE IN EVERY DETAIL 
Not too Technical for the Layman—Not too Elementary for the More Expert 


Sent prepaid to any address on receipt of price 
A special eight page circular describing this book sent free on request 





MUNN & CO., Inc. 


233 Broadway Woolworth Building 




















The dull throb- 


bing roar of the 
guns in Flanders 
comes to Sir Arthur 
Conan Doyle at his 
Sussex home where 
the quiet country life 
has taken on a mili- 
tary atmosphere 
which he describes 
vividly in ‘Merry 
England in War Time” 


in the October 2d issue of 


Collier's 


THE NATIONAL WEEKLY 
4106 West 13th Street, New York City 











New York, N. Y. 
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For Every Purpose and ioe 


Any Load there is a New Type 
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SILENT, CHAINLESS TRUCK 


UILT in seven sizes, 1, 1'/2, 2, 3, 4, 5 and 6 tons 
capacity, they constitute the only complete line 
of silent, chainless motor trucks of uniform design. 








i at 





With a wide range of body possibilities, and with op- 
tional chassis lengths and speeds to suit the work in 
hand, there is a Packard truck for every trade and task. 


The mechanical excellence and adaptability of Packard 
New Model Chainless Trucks are supported by the 
Packard service organization, extending throughout 
America, and bythe experience, stability and permanence 


of the company which builds them. Send for catalog. 





PACKARD MOTOR CAR COMPANY, DETROIT 











Ask the man who owns one 
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Interior of a Swiss hospital car 


The Exchange of Severely Wounded Prisoners 

\ HEN Switzerland mobilized her army on August 
1, 1914, the which 

disposal of the 


had been 
sanitary service of the 
While they 


fortunately up to the present not been required by the 


special trains 
placed at the 
army readiness. have 


were also put in 


country’s own army, these trains have been made an- 
other accessory of the great humanitarian work which 
behalf of her belliger- 
are being used for 


Switzerland has undertaken on 
that 
into 


ent neighbors, is to say, they 


the transport their respective homeland of 


wounded German and French prisoners of war—those 
unfortunate men who are maimed and injured in such 
they be able to return to the 


fighting lines again. 


a degree that will never 


outbreak of the Switzerland 
sufficient 
suitable for the 
Shortly 


Franco-German war, on the occasion of the 


Long before the 
that 


carriages 


war, 


had seen to it there was a number of 


railway which would be 


transport of the wounded in times of war. 
after the 
Autumn session of the Swiss Council, a motion made 


by a prominent Swiss, Dr. Rusch, was accepted, accord- 
ing to which the Swiss railways were to construct their 
railroad carriages in such a way that they could easily 
On account 
Europe, the 
practical until 
when the Swiss Federal Council made it obligatory for 
third-class railroad 
This law was, 
when the 


be converted into military 
of the then financial 
very 


hospital cars. 
following crisis in 
plan could not be executed 1878 
the railways to construct all their 
carriages according to Dr. Rusch’s idea. 
however, suspended on November 27, 1908, 
Swiss Federal railroads declared themselves willing to 
have 200 third-class passenger carriages of a new type 
constructed which could be used for the transporting 
of wounded soldiers in times of war. 

Compared with the old type of cars which 
opened front and back, these new carriages have an 
additional spacious side door on each side whieh is not 
visible while the seats are in place but which naturally 
facilitates the handling of the wounded. 

The trains now used for the transport of the wounded 
have been approved of by the French and German gov- 
ernments and consist of a number of cars which are 
equipped for those who have to be transported in a 
lying-down position, also of a number of first and 
Second-class carriages for those who are able to sit, 
and a luggage van. They travel Lyons and 
Constance at which points the exchange of the prisoners 
takes place. The distance between the two cities re- 
quires fourteen hours. 

The beds in the hospital 
Ttows which are placed on both sides of the car, two 
above each other. Strong belts attach them to the 
sides of the carriage. The beds, of which there -are 


only 


between 


ears consist of hand-bar- 


fourteen in every carriage, are equipped with a mat- 
tress, a pillow, 


sheets and blankets and are said to 


have received high praise from the wounded. A bag 
has been placed above each bed to hold those trifles 
which a wounded man wishes to have next to him. A 
flower vase even hangs above every bed and some sym- 
pathetic persons see to it that they are duly filled with 
fresh blossoms for every trip. ‘Under the beds are all 
the necessary sick-room appliances, 
saskets contain the clean linen and bags are used for 
the soiled wash. A brightly figured oil-cloth on the 
floor and prettily colored portiéres on the door give the 


glasses, cups, ete. 


carriages a home-like aspect and spacious windows pro 
vide an abundance of light and fresh air. A male and 
a female nurse are in constant attendance in every 
carriage. 

The upholstering of the first and second-class car- 
riages in use for those who can travel in a sitting posi- 
washable material. A white 


The physi- 


tion is covered with light, 
traveling pillow is provided for every seat. 
cian who accompanies the train and the lady represen- 
tative from the Red Cross have each a small, first-class 
compartment at their disposal. The luggage car con- 
tains large linen closets and cupboards with dishes and 
glasses, wash basins, special receptacles for water, and 
all other 

Coffee, milk and lemonade are given to the poor suf- 
ferers during the trip. In order to avoid any possible 
annoyance of the travelers, all gifts intended for them 
have to be handed over to the representative of the 
Red Cross, who then looks after the distribution of 
them. Special little bags of colored texture are filled 
with these contributions and are given to the soldiers 
as they leave the train at their destination. 

As soon as the train reaches an end station the 
are freshly covered and thus fitted up again with clean 
things, the carriages receive the wounded prisoners of 
the other nation to take them back to their native land. 
Kind-hearted co-workers of the Red Cross have under- 
taken to provide many of the above mentioned extra 
furnishings and little things which give the cars a 
cheerful aspect, while the cleaning and decorating of 
the carriages, putting up of beds and looking after 
supplies generally is entirely attended to by voluntary 
helpers under the supervision of the constantly active 
wife of the chief physician of the Swiss Red Cross, who 
has earned special praise for constant and never-tiring 
efforts on behalf of the noble undertaking. 


requisites. 


beds 


The Progress of Library Service 
HAT the prime function of a public library is to 
serve the public is an idea of comparatively recent 
date. This anomalous fact impresses itself upon the 
mind of anyone who reads the chapter of the last Re- 
Roi’ of the Commissioner of Education, in which Mr. 
acurge B. Utley reviews the library activities of the 
country during the last fiscal year. Considering the 


respectable age which sceres of our public libra- 


Supply car of the hospital train 


ries have attained, it is indeed startling to learn 
that these institutions have just begun to utilize cer 
tain obvious means of making their resources easy 


of access to the people for whose benefit they are sup 
posed to exist. 

Dr. Melvil Dewey has traced the successive stages of 
thus: “(1) Books to be consulted by only 
(2) by any who paid the fee; (3) freely 
no book to leave the building. 


accessibility 
a favored few; 
by all, but 
loaning: (1) To the 
paid the fee; 


Then came 
favored few; (2) to those who 


(3) and then this splendid modern con- 


ception of free as air or water to all. Now we are in 
the third stage of branch stations and deliveries by 


mail. The 
bibliothecal 


wagons, motors, messengers, 


stimulated the 


express, or 


new parcel post greatly 
imagination.” 
Although branch libraries are no novelty, they have 


lately developed in many ways. Branches and deposit 


stations have been established in schools, manufactur 


ing plants, park field houses and playgrounds, depart- 
ment stores. fire and police stations, suburban drug and 
grocery stores, Y. M. C. A. and Y. W. C. A. buildings, 
institutional the city of 
Cleveland there are 547 such agencies for placing books 
at the disposal of the people, while Seattle has 496, and 
Portland, 908 (scattered over the 
county ). 


The public libraries of St. 


churches, and elsewhere. In 


Ore., no less than 
Paul and Wilmington, Del., 
have inaugurated the plan of delivering books by 
at a cost to the 


Publie 


mes- 


senger, borrower of five cents a volume. 
The St 


livers bool 


Louis Library, among others, now de- 


3 locally by parcel post, the borrower paying 
by a deposit made in advance. 


public libraries 


the postage 


The variety of service rendered by 


is growing apace. Many libraries now lend both lan- 
tern-slides and lanterns. A free lantern-slide bureau 


has recently been organized by the extension division 
of the University of The University of 
Wisconsin is about to library of 
moving-picture films to lend to schools and socl: 


The public 


Minnesota. 
form a educational! 
il cen 


Los 


equipped with 


ters throughout the State. library at 


Angeles has a sound-proof music room, 


pianos, music before purchas 


ing from the 
music 


where persons may try 
lend 


libraries 
for reflecto- 


music stores. Numerous 


rolis, graphophone records, materia! 
scopes, etc. 

It is notable that from 60 to 75 per cent of those who 
patronize our large city libraries are either foreign 
born or the children of foreigners. The leading library 
commissions send out traveling libraries in nearly every 
European language, while the principal city libraries 
have large collections in foreign languages. Thus, the 
Buffalo Public Library has about 15,000 volumes in 
Polish. The Cleveland library has special collections in 
seventeen languages. The first Chinese library in the 
United States has its headquarters in Chicago. 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
newa of the day 
tion to announce interesting developments before 


As a weekly journal, it is in a posi 
they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articies are accompanied by photographs. 


Revolutionizing Naval Construction 


ROM time to time the public press announces 

the success of an experimentalis* who has pro- 

duced a small, compact and cheap device which 
is destined to “revolutionize all naval construction 
und relegate existing battleships to the junk heap.” 
In due course, following this announcement and after 
the local representative has cajoled the necessary ap- 
propriation out of Congress, the device is built, tested 
and, more often than not, is found to be an igno- 
minious and more or less costly failure. 

“he up-to-date navy of to-day is the result of a long 
process of evolution, in the development of which the 
brains of the country, civil and military, 
have been employed—to say nothing of millions of 
public and private capital. The battleship, the battle- 
cruiser, the scout, the destroyer and the submarine 


very best 


have all passed through the fiery ordeal of theoretical 
investigation and practical tests upon the high seas. 
At the head of the list and representing the first and 
last arm of defense of a maritime country is the 
battleship; huge, complicated, and costly, it is true, 
but representing to-day “the best we know how” in 
the matter of naval attack and defense. 

All down the line of modern naval development 
it has been evident that the idea of producing 
some small and cheap instrument of destruction, which, 
at a blew, would wipe out the costly battleship 
entirely, has been particularly attractive to the man 
with an inventive turn. Whenever anyone has ap- 
peared with an all-destroying device which, on the 
face of it, has seemed to give some promise of success, 
he has been dealt with most generously in the public 
press and (if there were any plausibility whatever in 
his claims) in the technical press also, and in both he 
has found a ready hearing and has been given most 
liberal space. 

There are many, as they read these lines, who will re- 
call the advent of the little torpedo boat with its dimin- 
utive Whitehead torpedo, and how its appearance was 
heralded as marking the doom of the battleship of 
thirty years ago. But the torpedo found its 
answer in the torpedo boat destroyer, a larger edition 
of itself, swift, able, well-armed, and because of its 
superior size and speed, capable of running down and 
sinking at will a whole fleet of the supposedly-invin- 
cible torpedo boats. And then, as the destroyer grew 
in size, and the range of the automobile torpedo with 
which it was armed was increased, it was noised abroad 
once more that the great battle ship was doomed. But 
in this critical hour Armstrong brought out his high- 
velocity rapid-fire rifle; and forthwith every battle- 
ship carried a heavy secondary battery of these guns, 
sufficient, in connection with the searchlight, to detect 
and sink the destroyer before it could get within effec- 


boat 


tive range 

Next in order among the annihilators, and following 
the development of high explosives, came the so-called 
dynamite gun, big of calibre and capable of throwing 
so many hundred pounds of high exptosive in a single 
ebell against distant battleships or fortifications. Here 
was an undoubted revolutionizer cf naval and military 
conditions. Battleships were to be sunk by a single 
successful shot, and a few torpedo shells were to suffice 
to disrupt a whole modern fortification and scatter its 
heavy guns as chaff is blown before the wind. The 
system had its wartime trial at Santiago on one dark 
night, when the “ Vesuvius,” armed with three of these 
torpedo guns, steamed in and threw her supposed 
death-dealing shells against the ancient fortifications 
guarding the entrance to Santiago harbor. The results 
were amusingly small—and so the torpedo gun went 
the way of all previous revolutionizers. 

And then came the submarine, with its promise of 
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absolute annihilation for the fleets which float upon 
the surface. Even so great an authority as Sir Percy 
Scott announced that these craft marked the doom of 
the battleship and indeed of the big ship of any kind. 
Nevertheless, after twelve months of warfare, and in 
spite of the fact that the most modern types of sub- 
marines have swarmed the seas, the fleets of Great 
Britain and Germany are still intact and destroyers 
and battle cruisers roam the high seas with immunity. 
The officers and men of the destroyer flotillas, indeed, 
pronounce submarine hunting to be the most exhilarat- 
ing sport imaginable. 

Greatest of all revolutionizers was to be the dir- 
igible. Reams of good paper, gallons of printers’ ink 
have been consumed in predicting the havoc which 
would be wrought by these ships of the air whenever 
the accident of war gave them the necessary license. 
Well; the war has come, the German dirigible has had 
a fair field and no favor, and the results have been 
what? The destruction of not a single fortress, the 
dismounting of not a single gun, the killing so far as 
is known of not a single military man, and—the 
slaughter by night and by stealth of helpless women 
and children and the setting upon the military reputa- 
tion of a great nation of the stain of a needless and, 
from the military standpoint, utterly useless cruelty, 
which will remain there as long as the page of history 
endures. 

No, there is no such thing as the revolutionizing of 
naval construction. The law of naval growth is the 
law of an orderly technical development in the hands 
of intelligent men, proceeding from the lessons and 
facts of the past to the new and successful accom- 
plishments of the future. 

The latest destroyer of destroyers and revolutionizer 
of naval construction is to be a gas-driven submarine 
of markedly attenuated proportions which its inventor, 
Mr. Henry Ford, or Prof. Parker believes will do away 
with the battleships and relegate existing navies to the 
scrap heap. Maybe; but it must be remembered that a 
submarine which, in the submerged condition, exhausts 
the products of combustion into the water, will leave be- 
hind it at the surface a foaming trail of bubbles much 
larger and therefore much more conspicuous than that 
which marks the track of a torpedo and enables any 
swift ship to avoid it by a quick turn of the helm. Unless 
Mr. Ford has devised some way of causing his gas- 
driven submarine to run without leaving a foaming 
streak of bubbles at the surface to indicate its presence, 
he has sacrificed that very invisibility which makes 
the electric-driven submarine such a terrible menace 
to any slow-moving merchant craft that comes within 
its radius of action. 


Stefansson and New Arctic Land 

F great moment to the world of science is the 

thrilling message that has come out of the 

wilderness of the far north from Stefinsson, 
the explorer, at a time when the universal opinion was 
that he and his brave comrades had perished some- 
where in the icy wastes. After delivering his message 
at one of the outposts of civilization, Stefainsson has 
again faced north, once more to be lost to the world 
of the living for many months, perhaps even years, in 
order that he may carry on the work of exploring the 
new land which he stated in his message had been 
discovered. 

The history of the Steffansson expedition is a thrill- 
ing story of the triumph of dogged determination over 
the most overwhelming misfortunes and defeats. His 
first and greatest setback was when the “ Karluk,” the 
largest and most important vessel of the expedition, 
was locked in the ice fields, and subsequently sank 
some seven months after setting out from Victoria, 
B. C. But the explorer was not to be denied, and 
forthwith set out with fewer men and humbler equip- 
ment to accomplish that which he had originally 
planned. The lost “ Karluk” had been depended upon 
to carry the expedition for a considerable portion of 
the journey, but with the vessel eliminated the entire 
distance had to be covered afoot. 

The equipment of Stefansson and his comrades on 
their long and exceedingly perilous journey northward 
from Martin’s Point, over the thin ice, consisted of a 
single sled and dog team, about 1,300 pounds of bag- 
gage and supplies, two rifles, and 360 rounds of am- 
munition. Stefansson depends upon his gun to sup- 
ply his camp, and he believes that to withstand suc- 
cessfully the rigors of the north a white man must 
live and dress after the fashion of the Eskimo. This 
trip of over 700 miles has proved both his theory and 
practice to be correct. 

The eventful expedition is told in detail by Dr. Her- 
bert J. Spinden, Member of the Explorers’ Club and 
Assistant Curator in the Department of Anthropology 
of the American Museum of Natural History—who, 
incidentally, attended Harvard College with Stefiinss,,, 
—in an article entitled “Stefansson’s New Found 
Land,” appearing elsewhere in this issue. 
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Dr. Cook as an Object Lesson 

N a book published last year under the title, “Mount 

McKinley and Mountain Climbers’ Proofs,” Mr 

Edwin Swift Balch undertook to show that there 
was no inherent improbability in Dr. Frederick Cook's 
claim to have been the first person to attain the sum- 
mit of this highest North American mountain. He 
makes out a rather plausible case in favor of the opin. 
ion that all four of the principal partial or complete 
ascents of the mountain have been described accp- 
rately, in the main, by the successive climbers; and 
while it is impossible to prove beyond dispute that Cook 
reached the summit in 1906, it is equally impossible to 
prove the contrary. 

It will be recalled that in his earlier book, “The North 
Pole and Bradley Land,” Mr. Balch adopted a similar 
line of argument in behalf of Cook's polar claims. The 
doctor certainly advanced no irrefragable proof of hay- 
ing reached the pole, but his opponents have been no 
more successful in proving that he did not. It is timely 
to mention, however, that the recent Crocker Land Bx- 
pedition appears to have helped demolish Cook’s story 
by proving the non-existence of Crocker Land, which 
Peary only claimed to have sighted in the distance, but 
which Cook described in detail as having been seen by 
him at close range. In the book last mentioned, Mr, 
Balch lays great stress upon this description of Crocker 
Land, pointing out that a confirmation thereof by other 
explorers would fairly rehabilitate the doctor’s reputa- 
tion. 

In the current number of the Scottish Geographical 
Magazine there is an authoritative and favorable re- 
view of Mr. Baich’s book on the Mount McKinley as- 
cents, in the course of which the reviewer makes some 
illuminating statements as to the attitude of British 
geographers toward Cook. Besides dwelling on the 
“exaggerated and breathless language” of his writings 
in general, the reviewer says of Cook’s account of the 
Mount McKinley ascent: “His book has been preju- 
diced to British tastes by the frantic and screaming lan- 
guage printed under the photographic illustrations. 
Nevertheless the record of his work is of an heroic effort 
or feat, carried out with brains and pluck through im- 
mense toil, suffering, and endurance, and it is hard 
to think that such a man is a conscious faker or fraud.” 

That a lurid and sensational literary style is caleu- 
lated to awaken distrust as well as repugnance in the 
minds of many readers is a fact that British critics 
never tire of pointing out to American writers of a 
class still numerous, though less so, we hope, than 
formerly. The career of Cook affords an object lesson. 
He has to his credit some unquestionable achievements 
in Arctic and Antarctic exploration, as well as in moun- 
taineering. He has written voluminously, and his writ- 
ings are by no means devoid of merit from a literary 
point of view. His book, “Through the First Antarctic 
Night,” giving an account of the “Belgica” expedition, 
to which he was attached as surgeon and anthropologist, 
presents the “atmosphere” of high latitudes with a 
vividness that has hardly been rivaled. Yet he has an 
unfortunate tendency in all his writings to discredit 
himself by a turgid style that inevitably throws doubt 
upon his sincerity. 


The Cowardice of Brave Men 

EN in the trenches, now quite used to the war 

game, have been described as feeling “jumpy” 

—the sort of affliction that used to be called 
“mauseritis.” Here is a state of mind not necessarily 
blameworthy, nor even unsoldierly; the bravest have 
experienced it. The feeling is given various names: 
As when a young nobleman was sent to the hospital 
suffering from “heart paralysis.” Being immature, a 
mere youth, his heart, in fact his whole body, was 
undeveloped—a man in spirit, but not yet in body. 
Being so conspicuous a figure it was up to him to dis- 
play the supremest courage; and of course, he made 
good. All the same there was a profound shock to his 
physical organism; and something had to evidence that 
shock. His soul was strong and brave; but his physical 
being, with its subconscious will-to-live, was afraid; 
and no shame to it or to its princely owner. 

Why should men get equivocal about fear on the bat- 
tlefield; why not frankly call it that and not “nerves” 
or some like foolishness? The courage lies all in going 
ahead despite the fear. The sublimest courage is the 
“two in the morning” sort, when one’s physical condi- 
tion is at its lowest ebb. And the wonder is, just that 
kind of courage is now being so magnificently and so 
lavishly displayed all along the battlefronts, where 
much of the fighting is done at night. All soldiers are 
likely to be afraid until they get used to warfare. This 
has been so of mathy famous commanders—Augustus, 
who won at Actium, Turenne, Napoleon, Ney. “A cow- 
ard is he,” declared the bravest of the brave, “who 
boasts he never was afraid.” Demosthenes talked fight 
aplenty ; but he ran away from his first engagement, a8 
did also Cicero. 
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Notes on the War 


The Kiel and the Cape Cod Canals.—Since the 
opening of the Cape Cod Canal nearly 3,000 vessels 
have passed through this waterway, including several 
Government ships. Thus, the submarines K-5 and K-6 
made the passage by way of the canal from Boston to 
Newport at the rate of 11 miles an hour—a Govern- 
ment test which must be looked upon as most success- 
ful. The eight-mile trip through the canal was made 
in 45 minutes, and by using this passage the subma- 
rines saved sixty miles of distance and avoided much 
rough weather. The Kiel Canal was built by the 
Germans at a cost approaching $100,000,000, mainly 
for strategic purposes; yet it is a fact that the reduc- 
tion of distance between the German base in the 
Baltic and the North Sea by this canal is little greater 
than the gain to the American fleet, which would result 
from the enlargement of the Cape Cod Canal to accom- 
modate our battleships, between those two important 
strategic centers, Newport and Boston. 


Cast Iron Shells.—In answer to a correspondent 
asking why the cheaper cast iron shells are not used 
in place of steel shells, The Engineer of London has this 
to say: In the first place, where shrapnel is concerned, 
the number of bullets is reduced because the walls of 
the projectile must be made thicker. This is not an 
objection in high explosive shells, which call for walls 
thicker than is necessary for strength, but there is 
danger of cast iron shells developing cracks during 
manufacture and there would be a risk of such shells 
bursting in the gun. Another objection is that a cast 
iron shell is liable to be inaccurate in its flight. The 
projectile must be in perfect balance with the walls, 
not only of the same thickness all around, but homo- 
geneous. At the high speed of revolution, the slight 
difference in weight on one side would cause irregular 
shooting. The steel shell is machined inside and out, 
to insure uniformity; but if a shell were cast on a 
core and the core were not absolutely concentric, the 
center of gravity would not lie exactly in the longitu- 
dinal axis of the shell. Furthermore, the making of 
a steel shell has been so perfected that such shells can 
be turned out more quickly than those of cast iron of 
equal reliability of accuracy. An 18-pounder shell can 
be completely machined from the bar ia forty minutes. 


Gun Elevation as a Factor of Range.—The Scren- 

TIFIC AMERICAN was the first American journal to draw 
attention to the superior range of the German naval 
guns, due to the fact that they were so mounted as to 
be able to elevate to a maximum range of thirty de- 
grees. We pointed out that at the battles off Chile, of 
the Falkland Islands, and between battle cruisers in 
the North Sea, the German %.2-inch gun, because of 
its superior elevation, was able to reach the Brit- 
ish ships when the latter were firing at the great 
ranges possible to their own heavier ordnance. We are 
gratified to note that according to a dispatch from 
Washington, the range both of our naval and military 
guns is to be increased by a change in the mounting 
and gear which will add greatly to their effectiveness. 
The present maximum elevation of our 12-inch coast 
defense guns (which means the majority of our sea- 
coast guns) is only ten degrees; and hence their maxi- 
mum range is 13,000 yards—sufticient to outrange any 
naval gun at the time the forts were designed. To-day 
this range is greatly surpassed by that of the modern 
ships of war which can carry with accuracy to dis- 
tances of from 17,000 to 21,000 yards. The shelling of 
Dunkirk, a distance of 22 miles, was done, it is be- 
lieved, by a 12-inch naval gun firing a 1,000 pound 
high explosive shell and carried on an improvised 
mounting. 


A Waiting Game.—The great war will be decided 
on the Western front, either in France and Flanders, 
or on, or within the German frontier. There has been 
much talk of this war as being a war of exhaustion. 
If it should prove to be that, it will be an exhaustion 
hot of munition, not of economic resources, but of men. 
The vast scale on which this war is being fought pre- 
Vents it being decided by any one great decisive action 
—the campaign against Russia by Germany has 
proved that. The great nations engaged in this war 
have such vast resources back of them that all talk of 
defeat through exhaustion is absurd. Defeat will come 
through lack of men to put into the line. When the 
fighting line thins out beyond a certain minimum with 
Which it can be held, the enemy will break through, 
communications will be cut, and the whole line of an 
embattled netion will be thrown back in defeat. The 
Allies realize this, and they are fighting their fight upon 
this basis. The central powers have enormous numbers 
of men. True; but the Allied powers have a vastly 
greater number—and the fighting of the war has 
Proved that there is very little to choose in point of 
bravery between the opposed forces. Hence, the in- 
@vitable sequel—the collapse sooner or later, and rather 
later than sooner, of the central powers for lack of 
men to put in the fighting line. 
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Electricity 


Effect of Wireless Waves on Organic Life.—lver 
since the extensive commercial employment of wireless 
telegraphy, there have been many who believe that the 
powerful Hertzian waves seriously affect organic life. 
In fact, some have even suggested that laws or regula- 
tions should be enacted to protect organic life against 
wireless waves. With a view to determining the extent 
and nature of the radio waves’ influence on organic life 
and climate, Dr. C. Abel-Musgrave recently asked sey- 
eral questions on the subject to be answered by a num- 
ber of prominent German scientists. The summary of 
their answers was that wireless waves have no influ- 
ence on organic life, nor do they alter climatic condi- 
tions, although it is true that certain electrical stresses 
are capable of accelerating rainfalls. 


Electric Oven for Testing Shrapnel.— To facilitate 
the testing of shrapnel there has been devised a ther- 
mostatically-controlled electric oven which is now 
in use in one of the Government arsenals in Pennsylva- 
nia. In the testing of shrapnel shells it is necessary 
that a temperature of 120 deg. Fahr. be maintained 
continuously for a period of 24 honrs. In the new elec- 
tric furnace the control of temperature is secured by 
means of a thermostat which breaks the heating cir- 
cuit when the temperature exceeds the limit set and 
again makes it when the temperature has been lowered 
to the required degree. Arcing across the contact 
points has been reduced to a minimum by means of a 
condenser shunted across them. It is claimed that the 
temperature of the oven in a continuous test of 24 
hours did not vary more than one degree. 


Economy Effected by Gas-filled Tungsten Lamps— 
According to the annual report of William Williams, 
Commissioner of the Department of Water Supply, Gas 
and Electricity of the City of New York, for 1914, the 
street lighting bill for 1915 will be $400,000 less than 
for 1914. A goodly portion of the saving is said to have 
been effected by the use of nitrogen-filled tungsten 
lamps in place of the arc lamps. The former are being 
rapidly introduced all over the city. In fact, before the 
end of the year it is expected that 15,000 gas lamps will 
be replaced by the electric incandescent lamps. An in- 
teresting comparison between the relative cost of oper- 
ating nitrogen-filled tungsten lamps and are lamps is 
presented in the following figures: 300-watt nitrogen- 
filled tungsten lamps cost $70.00 each a year to operate, 
while the 400-watt lamps cost $77.00. The cost of oper- 
ating arc lamps was $85.00 each; a reduction of $5.00 
having been effected in the course of the current year. 


A Camera for Recording Meter Readings.—A lead- 
ing American camera manufacturer has introduced an 
electrically-lighted camera for the photographing of 
meter dials. In order to secure a reading with this pho- 
tographic recorder, it is only necessary to place the 
camera opening against the meter dial and press a 
lever, which automatically opens the shutter as well as 
switches on four small battery-operated lamps that il- 
luminate the meter dials. The exposures are made on 
a film consisting of opaque paper coated with an emul- 
sion. The side of the paper next to the emulsion is 
white, so that the developed film clearly shows the 
meter readings in reverse order. The film is then 
placed in a special roll stand that is provided with a 
mirror so that the meter dials will appear in their 
proper order. By means of this camera it is possible 
for an electric light company to possess photographic 
evidence of the meter readings of all its customers. 
Obviously, records of this nature avoid the possibility 
of mis-readings, and discourage controversies between 
the consumers and the lighting company. The camera 
weighs about eight pounds and its operation is simple. 


Flood Lighting vs. Outline Lighting.— Within re- 
cent years flood lighting has largely supplanted the old- 
er method of outline lighting in the exterior illumina- 
tion of buildings. Both methods are quite distinct from 
each other ; flood lighting causing any building or struc- 
ture to stand out as a mass of white or any color 
against a black sky, while the outline method gives a 
building ocr structure the appearance of a simple frame 
work. Although flood lighting is perhaps the most im- 
pressive, it is the cheaper of the two methods. A typi- 
cal example is presented in the tower of the Times 
Building at Los Angeles, California, which until re- 
cently was lighted in outline by some 900 30-watt car- 
bon lamps, making a total load of 27 kw. Substituting 
this for flood lighting, the present load is but 6 kw. 
The light is supplied by two sets of four 20-inch nickel 
parabolic reflectors, each containing a 500-watt gas- 
filled stereopticon tungsten lamp. The one great ob- 
jection against outline lighting systems is that they 
render the structure or building unsightly during day- 
light. On the other hand, flood lighting does not neces- 
sitate the altering of the appearance of the building or 
structure in any way since the projectors are located on 
neighboring roofs or houses, out of sight of the 
passers-by. 
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Professor Albrecht Penck, one of the world’s fore- 
most geographers, was one of eight Germans who 
accepted the invitation of the British Association to 
take part in its meetings in Australia in the summer 
of 1914. Although the war broke out just before the 
sessions began, the German guests were most hospita 
bly received and attended the meetings as planned, On 
returning to Europe, however, they were detained in 
England. Not until the end of the year was Prof. 
Penck permitted to return to Germany. He has re- 
cently published a book recounting his experiences, 


Willow-Herb as a Substitute for Jute and Hemp.— 
The American consul at Breslau reports that German 
manufacturers have discovered a substitute for jute 
and hemp, which have become scarce in Germany, in 
various species of Hpilobium (willow-herb), the best 
libre being yielded by ZH. hirsutum, while EB. angusti- 
folium comes second in merit. Both plants grow wilid 
in abundance in Germany (and, we may add, in the 
United States). The problem of gathering the crop is 
to be solved by utilizing school children for this pur- 
pose during vacations. The Union of German Jute 
Manufactures is now interested in encouraging the cul- 
tivation of this plant, hitherto regarded as a weed. 


Plague.— A report of the Public Health Service 
enumerates twenty-two countries in which this disease 
occurred during the fiscal year ending June 39, 1916. 
Its existence at seaports in close proximity to those of 
the United States keeps the quarantine officers on the 
alert. Thus it has appeared at Terceira, Azores, from 
which point immigrants depart regularly for the United 
States, via St. Michaels and Fayal. The disease has 
persisted in Cuba, in the cities of Havana and San- 
tiago, and cases have also been reported at Pinar dei 
Rio and Guanabacoa. It also persists in South Amer- 
ica, at ports having direct connection with our own, 
such as Bahia, Pernambuco and Rio de Janeiro: also at 
Peruvian ports. 


Unifying Indian Weights and Measures.—Accord- 
ing to Commerce Reports, a committee formed in 
1918 to consider the question of uniform weights and 
measures for India has just issued a report advocating 
that steps be taken in the direction of uniformity so 
far as these do not involve too radical a change from 
existing practice. The committee recommends the 
adoption of the Bengal or Indian Railway system of 
weights, except in Burma, where it is proposed te keep 
the present Burmese system in force. The adopticn of 
the Burmese weights would alter existing practice in 
parts of the United Provinces, in nearly the whole of 
Madras, and into parts of the Punjab, Bombay, and the 
Northern Frontier Province. The committee -recom- 
mends recognizing various local measures of length, area 
and capacity, standardized so as to bear a definite re- 
lation to British measures. 


Trachoma Hospitals.—According to the U. 8S. Publie 
Health Service, the control of trachoma has become a 
serious problem in this country. It prevails among 
some portions of the population in at least 34 states, is 
deplorably common in the mountain districts of Ken- 
tucky, Tennessee, Virginia and West Virginia, and is 
especially prevalent among the Indians. The Public 
Health Service has attacked the conditions in the Ap- 
palachian Mountains by establishing a number of small 
hospitals, located in converted dwelling houses, and 
purposely made inexpensive as to equipment and main- 
tenance, in order to demonstrate that such hospitals 
can be operated annually for a sum any county should 
be able to raise. They cost about $7,000 a year apiece. 
Three of these hospitals in Kentucky have treated 1,487 
cases of trachoma in the past 17 months. Bulletins re 
garding the prevention of the disease have been sent to 
households in the regions in question, visits of instruc 
tion have been made to homes, and a total of 120 public 
health lectures have been given. 


The Supplements to the Commerce Reports are a 
recent addition to the publishing activities of the De- 
partment of Commerce of much interest to geographers. 
These consist of pamphlets, generally somewhat larger 
than the Commerce Reports themselves, and each de 
voted to a single country. They are written by Ameri 
can consular officers in the respective countries, and 
appear at intervals of a few days. Although the bulk 
of the information they contain is of a commercial 
nature, they devote a certain amount of attention to 
political, physiographic, and other features; and the 
“ up-to-dateness’”’ of this information gives it a unique 
interest to the student of the kaleidoscopic science of 
geography. It will, perhaps, not be amiss to suggest to 
the Department that these non-commercial features of 
both the Commerce Reports and the supplements might 
well be strengthened, since no other official periodica! 
publication exists through which our consuls abroad 
can so readily communicate to American readers (he 
latest developments of the countries where these cffi- 
cials are stationed, 
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The Development of the Army Pistol 


How the All-Important Stopping Power Requisite Has Resulted in the Adoption of Large Calibres 


N the hands of the average man the pistol is perhaps 


most formidable when thrown at the enemy Not 
tiiat the penetration or the lethal qualities of the arm 
are greatest when used in this way, but the chances 
for hitting overshadow all other considerations 

Yet accuracy with the pistol increases wonderfuily 
with the slightest practice—to this fact I call in wit 
ness' the Inability of beginner after beginner to hit a 
washtub at 10 feet in the start of things, and the later 
consistent holding of the S-inch bullseye at 150 feet 
when the idea of yanking the trigger has been aban- 
loned after sad experience 

With the war degenerated into a desperate struggle 
at short range for the possession of very undesirable 
sets of mud-holes, the pistol comes into a field of use- 
fulness from the military standpoint which it has not 
occupied since cavalry fights were the proper thing. 


A large calibred automatic pistol fired at a gentle 


man jabbing at you with a hungry-looking bayonet 


in the endeavor to make you share your trench with 
him, is very likely to abate the nuisance 
In the melee the rifle is too long to be used with the 


best effect, and a bayonet is no better than its own 
length plus that of the rifle which holds it. There is 
ne doubt as to just what a bayonet can do. But the 
ten-shot automatic pistol, fired by a fair pistol shot 


at attackers at close range, is considered more efficient 


than the rifle because the time is too short and the 
rifle too long. Six feet of range terminates the useful 
rifle, 


while, on the other hand, 


ness of the save as the accompaniment to the 


bayonet. the pistol can be 
used up to the last gasp, and even should the combat 
become a hand-to-hand struggle the pistol can still be 
brought into play with decisive results. 

Ordinarily, the author is a scant believer in the effi 
eacy of the pistol, this through considerable experi- 
ence with one in target shooting and a less happy ex 
really felt 


things when he 


hitting them 


perience in trying to hit 
such as the 
Yet, when the 


killing as many 


considerably interested in 
question of a square meal, for example. 
problem is merely one of men in as 
short a time as possible, and when the range and the 
mark make missing almost as difficult as hitting, there 
is no discounting the superior efficacy of the well-han- 
died pistol. Its high rate of fire, its speedy recharg 
ing, the smal! space needed in which to use it, and the 
fact that until needed it can be out of sight and out of 
mind and still instantly accessible, all go to make it a 
very desirable adjunct to the equipment of tie trench 
fighting infantryman 

There is no disputing the superior efficiency of the 
large calibred pistol as compared to the smaller. The 
molern artomatic pistol uses metal jacketed bullets 
because of the more certain functioning of the smooth. 
hard builet through the mechanism. The velocity of 
the pistol is se low that no attempt to make these 
metal jecketed bullets “dum-dum” or mushroom will 
succeed; there being insufficient weight and speed to 


By Edward C. Crossman 
the small calibre bullet to make them burst open the 
jacket, however weakened, or split. 

Also there is the very minor consideration in these 
“dum-dum” or soft nose bullets 
although 


times that 
are not allowed in civilized 
corroding gas clouds and flame projectors are quite in 


pleasant 
warfare, lung: 
vorue 

Because of the proved lack of immediate lethal qual- 
ities in the small calibre pistol bullet, and the very 
urgent need of them in all cases where the pistol can 
be used with success, the large calibres are the only 
satisfactory ones. If it is not possible to make a pis- 
tol bullet, wrapped snugly in a tough skin of cupro- 
nickel or sheet steel, flatten out similar to a lead bullet 
or mushroom like a game bullet, the only recourse is 
to use as large a bullet as possible, and accordingly 
make the resulting perforation as generous as possible. 

It is obvious that the main function of the pistol is 
to immediately dispose of an antagonist before he can 
do harm to the possessor of the weapon. In his ulti- 
mate fate you have little interest if you are killed or in 
a hospital yourself. It is far better to eliminate the foe 
as a fighting force, even temporarily than to inflict a 
fatal fatal hours later but still not immedi- 
ately disabling. In stopping a man with a pistol, time 
is the essence of the contract; it is what the other 


wound 


man does the first ten seconds after being hit that de- 
termines whether or not the arm is an efficient arm. 
All of this is because the range is no longer in inches 
than the ordinary range of the rifle fight is in yards. 

immediately 


absolute necessity of 


delivering the crumpling blow of 


Owing to the 
eliminating the foe 
the bullet on one who may be threatening the possessor 
of the pistol with death—the United 
States Government has adopted the .45 calibre with a 
The velocity is but 800 
feet per second, less than a third that of the army 
rifle, while the bullet weighs 50 per cent more than that 
of the rifle. Range, flatness of trajectory, remaining 
a mile—none of these things count when the 


almost certain 


ponderous 230 grain bullet. 


energy at 
mark is but a few feet away. 

In the early days of the West the men who carried 
revolvers for the sake of self-protection unanimously 
voted for the calibre of .40, or better, usually the .45. 
Here, too, they had lead bullets, which flattened out at 
little provocation. But even these bullets did not pos- 
sess sufficient stopping power, since quite often the 
stricken one carried the other person to eternity with 
him by his return fire in the last second of his life. 

The last famous gun fight in our territory, the cap- 
turing of “Soapy” Smith at Skagway by Reed, saw 
Reed putting the quietus on the notorious “ Soapy,” 
but in turn receiving fatal wounds and both men dying. 

Another notorious shooting affair saw the ‘victim, 
hit repeatedly with bullets from an automatic pistol at 
short range, swim a number of yards, and climb out on 
the yacht landing float. 

A third, in which one of the most famous American 


writers was killed, developed the fact that after being 
hit three or four with bullets from a_ small 
calibred automatic pistol, a .32, he held himself up by 


times 


gripping the bars of an area railing. 

Imagine a man, half-insane from the excitement of 
the bayonet charge under terrific fire, and possessed, 
too, of the Berserker rage, being stopped short and put 
hors de combat by any such comparatively mild fire, 
when men in normal state of mind were not immedi- 
ately killed from a number of such shots. 

Those nations having dealings, friendly and other- 
with savage folks, become strangely enamored 
of large calibred pistols. The British, after various 
dealings with the hill men of India, who consider it 


wise, 


manners to rush a camp with curved knives of razor 
sharpness, evolved a generous bullet of .455 diameter, 
heavy, and of low velocity for their service revolvers. 
Their officers went even further, and adopted a double 
barrel pistol taking either huge slugs or else a num- 
ber of buckshot. These pistols were usually 20-gauge 
in shotgun measurement, which in inches is .615 calibre, 
smooth bored, very often with hammerless ejector and 
single trigger not unlike the most improved shotgun. 
When the two barrels were fired and the two huge .61 
calibre slugs went on thein way, there was usually a 
very pleasing vacancy in front of the gun. 

The United States army abandoned the old single 
action .45 calibre revolver in the ‘90's, and adopted a 
.39 calibre double action revolver. Then came the con- 
quest of the Filipino insurgents, in which the revolver 
as a The experience 
of the American soldiers engaged in the conquest was 
precisely that of the British—namely, the larger the 
calibre the better the immediate results, which in re 
volver fighting are the only ones of account. The .38 
calibre was voted ineffective, and this gun, like all re- 
would mush- 


weapon was largely employed. 


volvers, had a pure lead bullet, which 
room or flatten quite readily, and which the bullets 
from the autematic pistols will not do at all. 

So there is considerable satisfaction with the present 
gun of the American forces, the .45 automatic pistol 
of Browning patent, with its eight shots, its compact 
form, ease of taking apart, and certainty of function. 

The other nations, lacking the practical experience of 
the Americans along a western frontier, and that of the 
British in their various and never-ceasing arguments 
along the Indian frontier, favor smaller calibres in 
their pistols than we regard as being practital. The 
9 mm. or .36 calibre appeals to them as being enough 
eartridge for anybody. 

The Germans divide their choice between the .30 
Luger and the .30 Mauser; the Austrians use the Mann- 
licher pistol; the French the revolver of .38 calibre; 
the Spanish, the Swedes, and to some extent the Bel- 
gians use the Bayard pistol of 9 mm. or .36 calibre. 

None of the nations now at war has adopted the .45 
calibre in its automatic pistols, but doubtless they will 
know better when the war is over. 
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Stefansson’s New Found Land 
A Resumé of Work Done by the Canadian Arctic Expedition 


By Dr. Herbert J. Spinden 


Member of the Explorers’ Club and Assistant Curator in the Department of Anthropology of the American Museum of Natural History 


einai has come out of the ice floes of the 


north with a tale of new found land, and hardly 
waiting to send word to the world that thought him 
dead, he has again set face to the north, where name 
less mountains and an unguessed shore line await 
him. This statement means more than the words 


alone would indicate; it means that victory has been 


wrung from defeat and overwhelming misfortune, and 
that when the last story is written, the names of the 
lost will be joined to a successful undertaking. 


It is safe to say that no Arctic expedition has tri 


umphed over as great an initial handicap as that sus 
tained by Steffansson’s party in the tragic destruction 
of the “ Karluk,” with the subsequent loss of eleven 


lives. Arrangements had been completed for Stefans 
on his third venture under the 
joint auspices of the American Museum of Natural His- 


tory and the National Geographical Society, when the 


son to go into the Arcti« 


expressed its willingness to 


The * Karluk,” 


Canadian government 
chief vessel of 


Victoria 


finance the expedition. 
Arctic Expedition, sailed from 


fully equipped for three years of scien- 


the Canadian 
in June, 1913, 
tific work. Both 
scientific staff that embraced experts in several sciences. 


hemispheres had contributed to the 


Owing to an unusually short summer, the “ Karluk ” 
the expedition were un- 
Perhaps the large 
rate the * Kar- 


and the two smaller boats of 
able, in 1913, to reach Beaufort Sea. 
vessel kept too far from shore. At any 
luk” was finally caught fast in the ice about eighteen 
miles off the mouth of the Colville River. Stefansson 
and five of his men had landed to hunt caribou, when 
a gale tore the floe from the shore and the “ Karluk” 
began a four months’ drift to the west. On January 
llth, 1914, she sank, after supplies had been placed on 
the ice. 

An advance trail-making party of seven men set out 
for Herald Island, some forty miles distant, but found 
open water near shore. Four men were left to guard 
the supplies, while three turned back. In the mean- 
time a second party consisting of Dr. Mackay, surgeon, 
James Murray, oceanographer, Henri Beuchat, anthro- 
pologist and a seaman, resisted advice and followed the 
along with the others who had 
sarker, Brady 


advance guard. They, 
remained near Herald Island (Anderson, 
and King), were lost in a furious gale. 

The rest of the party succeeded in making Herald 
Island and then Wrangel Island on March 12th. Capt. 
Bartlett and an Eskimo made a dash for the mainland, 
the work of rescue. 
accomplished the rescue in 


reached Cape Nome and started 
The “ King” and “ Winge” 
the following September, after the “ Bear” had turned 
back for lack of fuel. To the eight lives lost on the 
ice were added those of Malloch, Mamen and Bredtiy. 

The loss of the “ Karluk” left the expedition sadly 
crippled. But the temper of its leader was unshaken, 
and with humbler tools and fewer men he tried to carry 
out the first laid plans. The Canadian government re- 


calls for aid and replaced a 


These were sent up on 


sponded generously to 
large part of the lost supplies. 
the “ Ruby” and only arrived at Herschel Island dur- 
ing the summer of this year. The two smaller boats 


weathered the winter and proceeded east with open 


water. The who fortunate 
ashore with Stefinsson were also spared for active work. 


men were enough to be 

It had been planned originally to establish two prin- 
cipal bases and a number of minor ones. One of these 
was to be on Banks Land or Prince Patrick Island, from 
which explorations to the north and west could be con- 
ducted with safety and speed. The second base was to 
be far to the east, in the region of Coronation Gulf. 
Stefansson’s own work was mostly planned in connec- 
with the northern base, in a quest for the land 
Alaska 


tion 
mass which tidal experts had placed north of 
and Siberia in the midst of the Arctic Ocean, 
daring trip northward from Martin's 
Point was in accordance with his earlier plans, except 
that it was done afoot instead of aboard ship. Return- 
ing March 5th, 1914, from Fort McPherson, where he 
had gone to get the southern party under way, Stefans- 
son found the outfit had not been made ready. A delay 
of two weeks greatly increased the danger and difficulty 
On March 27th the party were only 


Steffnsson's 


of over-sea travel. 

















Vilhjalmur Stefansson 


a few miles from shore when nature took a hand, and 
a blizzard drove them, willy nilly, far to the east and 
away from the retreating coast line. On April 7th the 
supporting party turned back and Steffinsson, with two 

Storkersen and Ole Anderson, 
Their entire outfit consisted of a 
1,300 pounds of bag 


sturdy companions, 
pressed on alone. 
single sled and dog team, about 
gage and supplies, two rifles and 360 rounds of ammn 
nition. It has always been Steffansson’s idea to make 
his gun supply his camp and to live and dress after the 
fashion of the Eskimo, His theory and practice bave 
received vindication in this remarkable journey of 700 
miles. 

The drift continued toward 
due north was made possible only by heading 10 to 30 
On April 27th they reached 73 deg. 


the east, and a course 
degs. into the west. 
north and 140 deg. west, a point about 240 miles from 
their base. There was much thin ice and the constant 
sunlight of early summer was making travel precarious. 
To quote the account in the New York Times: “ Our 
work lay to the north and safety lay there also, for 
there we should be traveling away from summer.” But 
provisions were low and when 74 deg. north latitude 
covrse was struck for the north- 
Fuel ran out and rations 


had been reached, a 
west corner of Banks Land. 
were cut down, but soon an open lead stopped their 
progress, and in the wait a large supply of meat was 
accumulated. The drift from wind and current was con- 
siderable and a landing was finally made on June 26th, 
1914, thirty miles below Prince Alfred Cape, on the west 
shore of Banks Land. 

After waiting in vain for the “ North 
boat was then far to the east with the second party) 
Steffnsson where he found 
the “ Mary winter quarters. In February 
1915, he set out again for the north, but again there 
Travel conditions on thin ice were poor off 


Star” (this 


marched to Cape Kellett, 


Sachs” in 


was delay. 
Prince Patrick Island owing to a strong southern drift, 
and Steffinsson was forced to make land. Cape Me- 
Clintock reached on 15th, four days 
later, new land to the north, the exact 
78 deg. north and 117 deg. west. From this point the 
trend is northwest and south of east. 
100 miles and obser 


was June and, 


location being 
The new shore 
was followed eastward for about 
vations from a height of 2,000 feet, about twenty mil 
inland, revealed that the new land is at least 150 miles 
At no great distance east lies Isachsen Land. 


es 


in extent. 

The party returned from its find by a route east of 
Prince Patrick Island and crossed Banks Land from 
the Bay of Mercy to the base camp at Cape Kellett. 
With a new boat, the “ Polar Bear,” it is hoped to estab- 
lish the originally planned northern base and pursue 
the work of exploration. Eskimo live on Banks Land 
and it will be interesting, indeed, if traces of human 
habitation or man himself should be found on the new 


northern land, 


(Concluded on page 306) 
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Strategic corsage of the War, — 21st 1915 


Capt. Matthew E. Hanna, Recently of the Gene ral Staff, U. ; 


O* all the great battles waged in the eastern the- 
ater of war during the past five months, perhaps 
none has been so full of possibilities as that being 
fought to the south of Vilna as these notes are written. 
The Austro-Germans are making another audacious 
attempt to split the Russian army in twain, and in 
doing so they appear to be taking desperate chances 
that they themselves will suffer a disastrous reverse. 
They are playing for a high stake, and if the reports 
reaching us are correct, they are playing with an 
abandon and disregard for a possible Russian counter- 
offensive unlike anything we have noted in their opera- 
tions prior to this battle. The situation recalls the 
last desperate attempt of the Germans before Paris to 
crown the opening campaign of the war with a decisive 
victory, only to be defeated by the French in the great 
batile of the Marne and thrown back to the line they 
still occupy. We have yet to see whether a similar 
reverse is to overtake them in the east. 

In the stirring events of more than a month preced- 
ing and following the capture of Warsaw apd the Polish 
salient, we had become so accustomed to tees each 
day of new German conquests that the comparative 
quiet of the past few weeks was becoming tedious, and 
on al) sides we heard prophets saying that approach- 
ing winter, German exhaustion, longer lines of com- 
munication and renewed Russian strength had brought 
major operations to an end for this year in this the- 
ater. And now the storm breaks with increased 
violence at an unexpected point, apparently illustrating 
ence more the completeness with which the German 
General Staff makes its preliminary 
each successive move. If we were forced to express an 


arrangements for 


opinion on the probable outcome of the battle now 
raging, we would base our conclusions on the past per- 
formances of the Germans, and say they probably did 
not undertake this last drive until they were quite 
certain they could see it through to a successful ter- 
mination. This has been characteristic of each move 
‘of the Teuton armies from the beginning of the eastern 
campaign in the opening days of May. 

The desperate fighting which followed the capture of 
Warsaw and lasted throughout the month of August 
finally subsided as the Russian line was withdrawn 
from Poland and established with one flank on the 
Guif of Riga and the other on the Rumanian frontier. 
Fighting continued, to be sure, but it was of minor im- 
portance although accompanied by further important 
advances by the Austro-Germans, intended no doubt to 
prepare the way for the great battle now being fought. 
The time consumed in rearranging and resupplying the 
Teuton armies was greatly increased because of the 
unfavorabie railroad conditions. Not only were the 
railroads much fewer in numbers as compared with 
the roads nearer the German frontier, but they also 
had to be rebuilt. The labor thrown on the communica- 
tion troops of the German armies must have been stu- 
pendous, and when all the conditions are known we 
probably will be amazed that one German blow could 
follow another with such rapidity. 

Distances are so great in Russia that a mere casual 
glance at the map does not reveal the true railroad 
conditions, but a closer study of the small scale map 
accompanying these notes shows some astonishing facts. 
Consicer the triangle formed by Vilna, Minsk and Bara- 
nevitch. It is approximately one hundred miles on a 
side and contains but one intersecting railroad. Com- 
pare this with the network of railroads in the state 
of Connecticut which is but one hundred miles long 
and fifty miles wide. Or consider the larger area 
bounded by the railroads joining Baranovitch, Minsk, 
Bielitza and Pinsk, two hundred miles long by one hun- 
dred miles wide at the extreme points, and containing 
on area of more than 10,000 square miles without a 
single railroad. Imagine one fourth of the state of 
Ohio without railroad communications. Block out ten 
thousand square miles on any railroad map of the 
United States, note the network of rails in the area 
outlined, and some conception may be had of the scare- 
ity of rail communications in the part of Russia where 
fighting is now taking place. Railroads were of prime 
importance to the comparatively small armies and light 
ordnance of a generation or so ago, but for an army 
numbering millions and equipped with the mammoth 
artillery of today they may be the deciding factor in a 
campaign, 

The Germans probably planned the Vilna campaign 
some Weeks ago. Earlier in the campaign it was pos- 
sible for them to shift large numbers of troops in a 
very few days and take advantage of favorable develop- 
ments at some point of the long battle front, but that 
can no tonger be done. As we review the events of the 


past three weeks it appears that the Germans have 
gradually created the opportunity for the Vilna drive. 
All information points to their having selected the 
northern wing of the Russian army as the target for 
their next great offensive move. The success the 
Russians have had south of the great marsh region in- 
dicates that the Germans weakened their forces here 
to increase their strength in the north. For about two 
weeks they carried on a vigorous offensive against the 
Russian lines along the Dvina river from Riga to 
Dvinsk, the effect of which probably was to draw 
strong Russian reserves to this region. In the mean- 
time they apparently have encouraged the Russian force 
in Vilna to hold on te that town while they were bend- 
ing their lines about the city to the east and the west 
and forming the bag in which they hoped to catch a 
large part of the Russian army. 

Then the real object of the campaign suddenly be- 
came apparent. From three directions they began a 
powerful drive at the force defending Vilna. The rail- 
road from Vilna to Dvinsk was cut and one avenue for 
the escape from Vilna was closed. The German cavalry, 
concentrated in advance for this opportunity, was then 
pushed ahead and in a few days it had possession of 
Vileika on the railway from Lida to Polotsk. This left 
but two rail lines of retreat for the Russians about 
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Battle line in the East on September 21st 


Vilna—via Minsk and Baranovitch. As these notes are 
written the German cavalry is pushing on to Molo- 
dechno and Minsk to close one of these lines, and the 
German troops west of Baranovitch are making violent 
efforts to reach and close the other line at that town. 
Should the Germans succeed at both these points no 
lines of retreat would be left the Russians other than 
inferior highways leading towards the marsh region. 

Desperate as the Russian position appears to be, 
relief may come from Russian forces farther to the 
east. From Polotsk, Smolensk and Blelitza three rail- 
road lines run to the rear of the Germans who have 
penetrated to Vileika and beyond, and we may be sure 
the Russians are exerting every effort to strike the 
Germans a decisive blow on this dangerously exposed 
portion of his line. If the Russians are strong and 
quick enough to do this, the final outcome of the battle 
might be to their decisive advantage. 

Complete German success in this battle might mark 


the beginning of a decisive outcome for the great Rus- 
sian campaign. Even partial success should be accom- 
panied by material advantages. Between Vilna and the 
great marshes there probably are at least a quarter of 
a million Russians, who may be caught in the German 
net that is sweeping around them. Great as would be 
the disaster to Russia if even a fraction of this number 
of men together with the large amount of artillery 
accompanying the force should be captured, still it 
would be of but minor importance when compared with 
the still greater disaster if by chance the German yice- 
tory should result in splitting the Russian army in 
twain—the first decisive step towards the total de- 
striction of Russia’s armed forces in the field. Once 
more the Germans appear to be on the verge of doing 
this. It remains to be seen whether the new leader 
of the Russian armies is as skillful as his predecessor 
in eluding the traps set for him by the German leaders, 

At the worst, German success in this battle should 
leave them in possession of the Vilna-Lida-Baranoyitch 
railioad and in position to secure the extension of this 
line to Rovno. This would be of very great value in 
the further prosecution of the campaign. What has 
already been said of the railroad conditions will help 
to make this clear. With this road in their possession 
the Germans would have a line parallel to their rear 
from near Dvinsk to Royno, a distance of nearly four 
hundred miles, along which troops could be speedily 
moved from one portion of the line to the other, and 
supplies coming on railroads from the west could be 
distributed. This advantage becomes more pronounced 
when the disadvantageous railroad situation of the 
Russians is Before they could have a 
similar transverse line in their rear they would have 
to fall back a distance of over two hundred miles to a 
line running through Dvyinsk, Smolensk, Mohilev and 


considered. 


Blelitza. Should they remain in front of the Germans 
on the Dvyinsk-Vilna-Baranovitch-Rovno line their sup- 
plies on this four hundred mile front would reach them 
over six railroads with an average distance between 
railheads of nearly seventy miles. 

Shouid the Germans eventually succeed in capturing 
Dyvyiusk and the railroad to Riga, their advantage would 
With winter coming on the necessity 
becomes greater for looking ahead and planning for 
a different type of campaign during the extremely cold 
weather. Should the Germans decide to entrench as 
in the west, this line of rails in the rear of their 
trenches will be an asset almost beyond value. Its 
worth in terms of men and guns cannot be estimated, 
but it will surely enable the Germans to hold this line 
with greatly reduced numbers, thus freeing considerable 


be stili greater. 


forces for other theaters. 

Judging by the rumors that come to us from the Bal- 
kans, the Teutons will need in this region all the men 
they can draw from other fronts. In a Berlin official 
report the statement was made during the week that 
German artillery was being employed along the Danube 
frontier of Serbia. At the same time, Bulgaria has been 
actively mobilizing her loyal sons from Macedonia. 
The long predicted march overland through Serbia to 
Bulgaria and the relief of the Turk seems more im- 
minent than ever before. With Bulgaria and the Teu- 
tons allied against Serbia, Rumania and Greece, to 
gether with British and Italian troops sent into this 
theater, a winter campaign of no small magnitude may 
be fought out in this warmer southern region. 

The opening event of such a campaign would be to 
secure a crossing over the Danube river which forms 
the greater part of the northern frontier between Serbia 
and Austria, and the artillery action of the past few 
days along a considerable part of this frontier probably 
was for the purpose of preparing the way for the cross- 
ing by the German and Austrian infantry. The most 
direct route to Bulgaria would be across the north- 
eastern portion of Serbia, which is scarcely thirty miles 
wide, but it is not probable that this route would be 
used since it lies near the Rumanian frontier, passes 
through a mountainous region and is not traversed by 
a railroad. 

The most probable line of advance is along the 
Morava river, which empties into the Danube below 


Belgrade after passing entirely across Serbia through * 


the city of Nish. The Orient railway follows along the 
valley of this river through Sofia and Adrianople to 
Constantinople, and the main purpose of the campaign 
is to open up this rail route to Turkey. It is one 
hundred. and fifty miles from the Danube to the point 
where this railroad crosses the frontier between Serbia 
and Bulgaria, and this represents the minimum distance 
over which the invaders must advance before they cam 
send ammunition to the struggling Turk. 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 


spondents will be withheld when so desired.) 


American Inventors and Foreign Patent-rights 
To the Editor of the ScreNTIFIC AMERICAN : 

I have just read with much interest your editorial 
headed “ Inventors Too Cautious,” in your issue of the 
Tth of August. I do not presume to criticize it, ex- 
cept in one point: I have found that American inven- 
tors have in many cases lost valuable foreign patent- 
rights owing to publication of their inventions, not harm- 
ful to them in America—indeed doubtless beneficial, 
as your article shows—but harmful to them when ap- 
plications for foreign patents have to be considered. 

The International Convention, of course, safeguards 
them in many cases if they apply for their American 
patent promptly after conceiving the invention, and 
if they take care to apply abroad within the Conven- 
tion period. But Americans have become so well ac- 
tustomed to the latitude afforded them by their own 
patent-law that it sometimes comes upon them with 
somewhat of a shock to find that the laws of other 
countries are not so generous. Wee Oo me 
London, September Ist, 1915. 


A Plan for an Army of Defense 
To the Editor of the ScrENTIFIC AMERICAN: 

The article in your July 10th issue entitled “A Plan 
for Increasing Our Military Strength” prompts me to 
make a further suggestion toward that end. 

Let cvery male employee of the United States Gov- 
ernment between the ages of 18 and 45 years, who is 
physically fit and his work would permit, be required 
under Civil Service to become a part of the National 
Guard. 

Provide, as suggested in the article mentioned, Reg- 
ular Army officers as instructors; other officers to be 
elected on their merit. A chief in a Government de- 
partment might be a “private” in the guard; but as pay 
in proportion to their duties would be a feature of the 
plan, a man’s rank would be a matter of financial im- 
portance, stimulating his work as a soldier. 

The National Guard should be placed on the dignified 
basis accorded the Army. 

If, in addition to the work already operated by the 
Government, the telegraph, telephone, and even the 
railway systems in the United States were placed 
under Government control, a large corps of men would 
be made available. Thus, it might be unnecessary to 
maintain our present Army of 90,000 men, although we 
would still have a body of trained men more than twice 
that size, at a minimum cost to the United States. This, 
also, without the giving up of other professions to elec- 
tive or compulsory military training. 

Cristolbal, C. Z. A. G. 8. 


Waterproofing Concrete 
To the Editor of the ScrentTiFIc AMERICAN: - 

I have been very much interested in reading in your 
issue of June 26th a letter from Mr. L. G. Hall in ref- 
erence to waterproofing of concrete. Having had con- 
siderable experience in this class of work in this 
locality, where soil and climatic conditions are of such 
nature as to severely test any system of waterproofing 
that one may be disposed to try, I can testify to the 
truth of the statement that concrete cannot be made 
entirely waterproof in itself. 

The admixture of waterproofing compounds with the 
concrete, while certainly beneficial and helpful in final 
results, cannot be made efficient unless all of the con- 
crete can be poured in one operation; in other words, 
there will inevitably be leaks at all points where the 
work has been halted for a sufficient length of time for 
the concrete to “set,” and at other points where the 
corcrete may lack density for various reasons. 

The method suggested by Mr. Hall for placing water- 
proof coating on the water side of walls can be made 
effective, but, of course, is not applicable to sub-grade 
structures, such as floors and walls of basements. 

Here, in New Orleans, the sub-soil is usually satu- 
rated, especially after heavy rains, so that in basement 
structures it is necessary to consider the hydrostatic 
pressure as equivalent to a head of water the full depth 
of the basement, and it is necessary to reinforce con- 
crete floors to withstand the upward water pressure. 

The first basement constructed in this city was put in 
under the supervision of the writer in 1903, and was 
waterproofed by the application of a cement coating 
varying from 14 inch to 1% inches in thickness, applied 
to the interior face of walls and surface of floors. This 
Coating was waterproofed by the addition of a com- 
Pound of alum and lye, and proved efficient, no leaks 
having occurred up to the present time. Before the 


MACQUEEN. 


{pplication of this cement coating, the leakage through 
the concrete was so great as to require the insertion of 
Pipes through the floor and walls at various points. to 
Telieve the water pressure until the cement coating 
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could set. Since this time several larger and deeper 
basements have been constructed here and waterproofed 
in the same manner, and no trouble has been experi- 
enced where the work has been carefully done. I may 
say, further, that I have waterproofed brick walls in 
the same manner and under the same conditions, but a 
much heavier coating is required than on concrete walls. 

There are a number of good waterproofing compounds 
on the market at the present time which can be used as 
iu the above instances. Most of these compounds are in 
paste form, and of a soapy nature intended to be first 
dissolved in water which is afterward used in mixing 
the sand and cement. An exception to the general run 
of waterproofing compounds is the use of iron filings, 
finely pulverized, which, when added to the cement and 
sand mixture, forms oxide of iron and completely closes 
all the pores in the cement coating. The writer has had 
excellent results with this method. 

The “membrane” or wool felt and pitch method of 
waterproofing is effective, but it is more expensive than 
the cement coating, and it is difficult to locate and 
repair leaks. Sam SToNgE, JR. 

New Orleans, La. 

A Simple Cipher Code 
To the Editor of the Screnriric AMERICAN: 

In the very interesting article, “Cipher Codes and 
Their Uses,” continued in your issue of July 3rd, I find 
no mention of a very simple cipher, combining sim- 
plicity in sending and receiving, with a margin of safety 
much higher than with other codes. 

Its operation is as follows: The alphabet can be 
started with any letter, and with the letters either in 
aphabetical order or in any position desired, a code 
number is used, usually of four figures, although any 
number of figures may be used, but too many makes the 
code cumbersome and too few easier to decipher. The 
sender has a spaced rule with a cross followed by the 
ten digits, thus: + 1234567890. The receiver 
has an identical rule, reversed thus: 098 765483 
21+. We will suppose the following arrangement of 
letters was decided upon with two punctuations and a 
word space STU VWXZ—,.ABCDEFGHI 
JK LMNOPQRSTU V WX YZ, the code num- 
ber to be 3 4 7 9, and the message “The Scientiric 
AMERICAN, Woolworth Building, New York.” 

The sender places the rule with the cross under the 
letter T, being the first letter of the and 
counts off three letters to the right, as 3 is the first 
figure of the code number, which brings him under the 
letter W; next placing the cress under H, counting off 
four, the next code figure he comes under letter L; 
continuing the next letter E, code figure 7 brings him 
under L. Thus the “The” comes in cipher 
W LL. To show the ending of a word he places the 
cross under the dash; code figure gives him nine places 
to right or letter G. 
read as follows: 

WLLGVGPNQXPOLGEJPIYRFE 
UGZSVUZSY,KBIALPKRQKEW H— 
EERVRIL 

The operation of coding is simplicity itself as well 
as decoding, which is done in the reverse manner. The 
message for coding would be arranged as follows: 

TH E— SC IENTIFIC~— AMER ICAN— 

3479 34793479347 934793479 

WLLG VGPNQXPOLGE JPIYRFEUG 
WOOLWORTH—BU ILD ING—N EW—Y ORK 
3479347934793479347934793479 
ZSVUZSY .KBIALPKRQKEWH—EERVRI 

To decode, the arrangement would be as follows: 


messa ze, 


word 


Continuing, the message would 


WLLG VGPNQXPOLGE JPIYRFEUG 
3479 34793479347 934793479 
THE— SC IENTIFIC— AMER ICAN— 
ZSVUZSY .KBIALPKRQKEWH—EERVRI 
3479347934793479347934793479 
WOOLWORTH—BU ILD ING—N EW—Y ORK 


A slide rule can be used for sending or receiving, 
which makes the reading of a message almost as quick 
as if written in plain writing. H. 8S. WoopworrnH. 

Cedar Crest, Livonia, N. Y. 

Development of Iceland’s Resources 
To the Editor of the Screntiric AMERICAN: 

In the September 6th, 1913, issue of your esteemed 
paper there is a short notice of a railway in Iceland, 
which was to run from Reykjavic to Thiorsa, near 
Hecla. This project is not dead; but, like other good 
intentions, it may have to bide its time. 

No one doubts but that the southern section of Ice- 
land would be better for a railway service if the work 
could be done without too much outlay, or plunging the 
people in debt, but there are other public works equally 
if not more important and sure to give immediate re- 
turns, with less outlay. They may have to wait for 
many years as they are still only on paper. 

The utilization of the vast water power which Ice- 
land possesses in its many rivers and cataracts should 
have been long since begun, for it is the most direct 
means of overcoming the cold, which is, as everybody 
knows, the chief obstacle to the progress and prosperity 
of the inhabitants. 

This step, so necessary for the industrial progress 
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and material weli-being of the people of this large but 
woodless and generally barren island, has not yet been 
taken, because capital has been lacking for great enter- 
prises, and the islanders do not yet possess the techni- 
cal knowledge which the creation of electrical indus- 
tries demands. 

It is only about 12 years since the first electrical sta- 
tion was erected at Seydisfiord on the east coast of Ice- 
land, and this is only employed for lighting a hamlet of 
about 700 inhabitants. The capital of Iceland, Rey- 
kjavic, is still without electrical light and heat, al- 
though water power is abundant in the neighborhood. 
Akureyri, the chief town of north Iceland, is in the 
same condition. Indeed, this entire island is yet in an 
undeveloped state, and the industries are of the most 
primitive kind, but by good management and perse- 
verance the country can yet yield valuable products 
and contribute to the general well-being of other na- 
tions besides supporting a much greater population 
than it now boasts. 

At present Iceland needs better horses and impie- 
ments for cultivating the soil, and the foundation of 
electrical industries, much more than railways to 
Hecla; and the first care of the people should be to 
educate industrially trained men and technicians ca- 
pable of developing the resources of this country— 
which, though cold and barren compared with the fer- 
tile regions of America, or even of Europe, is, never- 
theless, neither devoid of resources nor unable to feed 
a population of several millions if cultivated and util- 
ized as it should be in the near future. 

As I write these lines the news reaches me by tele- 
phone that the Polar ice still hugs the entire north 
coast of this island from Cape Horn to Lonquanes. It 
has lain here since May, and last night the thermome- 
ter sank to 1 deg. in some places to 7 deg., so the mead- 
ows are but little advanced; but this doesn’t destroy 
our faith in the future. Better times will come. The 
Polar ice keeps away the thieving men of war—-better 
than fortifications. 

Last autumn, and often during the past winter, I ob- 
served an are of auroras running from east to west 
across the sky from one border of the horizon to the 
other and situated about 5 or 6 degrees beneath the 
polar star which has here at Akureyri the altitude of 
65 degrees. This are is, no doubt, a sequent of a circle 
of auroras encircling the earth directly cver the mag- 
netic pole, some 71 deg. north of the Equator. But 
at what height is this ring of northern lights from the 
earth? On the 17th of October last I observed, while 
traveling in Flohadal, north Iceland, a brilliant comet, 
near the constellation of Orion. The comet was yis- 
ible from 7 to 12 in the evening for several days. Can 
any reader tell what comet this may have been? 

F. B. ARuGRIMSSON. 

Akureyri, Iceland, July 1st, 1915. 


The Crystal Detector 
To the Editor of the Screntriric AMERICAN: 

It is a well-known fact in physics that a sharp point 
discharges electricity rapidly while a smooth surface 
retains it. 

The crystal detector consists of a very sharp point 
resting lightly on a smooth high resistance crystal. The 
effect of the sharp point lightly touching the high re- 
sistance crystal is to make a high resistance which is 
practically the same as a very small air gap between 
the point and the crystal, so that a continuous conduct- 
ing path is not furnished. 

When the oscillations are from the point toward the 
crystal, they are able to pass on, because the point dis 
charges the electricity across the so-called gap or high 
resistance, but when the oscillations are from the erys 
tal towards the point they cannot pass because the elee- 
tricity is distributed over comparatively large smooth 
area and not enough electricity can accumulate in the 
one spot under the point to leap the so-called gap and 
thus the rectifying action takes place. 

Lynchburg, Va. A. G. THomas. 


A Good Mixture for Red Fire 
To the Editor of the Screntirric AMERICAN : 

Referring to the article on red fire which appeared 
in Screntiric AMERICAN of August 2l1st, the cheapest 
and best mixture is 

Nitrate of Strontium, 

Per-Chiorate of Potash, 

Sulphur, 

Powdered rosin. 

If chlorate of potash is used—the combination is la- 
ble to ignite from spontaneous com)ustion—for that 
reason use per-chlorate of potash, As this has a higher 
ignition point than chlorate, it will be more difficult to 
ignite, for that reason a priming is used—containing a 
small quantity of chlorate—in order to start the ignt- 
tion. . 

The more per-chlorate that is used in the mix the 
faster and “redder” the flame will be; reducing the 
per-chlorate will make the mix burn longer, but paler. 

Guelph, Ontario. Gro. B. JACKSON. 
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A Question of Increase 
How Small is the Chance That An Individual Will Grow Up 
()* this evewses _— the struggle for ' Xistence —_ it weve be a serious The number of produced » slmgiy 
problem The battle is such a stern affair that the number of those who enormous in hype of the mushrooms. 
will go under in the fight is simply prodigious. Where the risks are so great, If all those borne by a single fungus 
ever cautious Nature must make special provision in order to maintain the vari vegetated the whole area of Hyde Park 
ous types which make up the world of living things. All kinds of plans have | London would be white with mushrooms 
' , in a single season. 
been brought forward but, one of the most remarkable of these has, to a large 
extent, been overlooked by students Although a good many people understand 
that only a limited number of the baby animals and plants come to maturity, | ’ 
it is doubtful whether any ordinary person has the least idea how small is the } i 
chance that an individual will grow up. A consideration of the matter leads one 
to speculate on the appalling consequences should the adverse conditions, which 
make the struggle for existence so hard, be removed, and the progeny of an) 
plant or animal all come to maturity. Of course in a matter of this kind it is 
impossible to make calculations of an exact nature, but certainly if the estimates 
are at fault, they err on the side of being too conservative 
The Rabbit and Its Offspring 
In the matter of increase there are few animals more remarkable than } 
rabbits, These creatures start to breed when they are barely six months old, 
aml they have been known to produce eight or even more litters in the course 
of the year The famous Welsh naturalist, Thomas Pennant, kept a record of 
the offspring produced by one doe, and he found that, in a period of twelve ' 
months these numbered no less than fifty-eight In the Royal Natural History, 
Dr. Richard Lyddeker has estimated that if a single pair of rabbits were to go 
on breeding for three years, at the end of this time there would be no less thal ; 
13,718,000 ! It would be difficult to find even standing room for these in the 
underground railways of London. Of course, in Australia the rabbit has proved If all the offspring from a single pair of 
to be a great nuisance. Here it would appear that the number of animals and white butterflies came to maturity and 
birds which prey upon rabbits is very small; food is abundant, and altogether bred in the course of three years the 
the conditions are too easy for so prolific a race. For the well-being of the cloud of insects would be so vast that 
. ; London would be brought into shadow. 
world it would be a good plan if rabbits could be confined to those parts where 











weasels, birds of prey and other destroying agents are plentiful. The whole 
trouble in Australin seems to have commenced about sixty years ago, when a 
farmer loosed a few pairs of British wild rabbits on his land. 

From time immemorial the grower of crops has suffered to a greater or less 


extent from the depredations of insect pests These are, of course, serious 





enough in their way, but when one comes to consider the possibilities of increase 
in the insect world, it is a wonder that mankind does not suffer more in this 
direction. Even the worst outbreak of an insect pest is as nothing to that which 
might happen if some common species were allowed to go on breeding, without 
any check at all. As an example one may take the case of the White Butterfly. 


} 


There is little doubt we should be faced with a terrible problem, even if all the 





The spores produced by a single leaf 
of a fern known as Angiopteris have 
been estimated to number 4,000,000,- 
000. If all these attained to full 
size they |would cover the whole of 
Devon and Cornwall with a dense 
growth. Unchecked mushroom growth and the offspring of butterflies 





















progeny of one female grew up and bred without hindrance. It may be said that 
the ordinary female White Butterfly will perhaps produce forty eggs at a time. 
For the sake of the argument we may take it that the sexes are equally divided, 
and that half the resulting butterflies will be females. As these reach maturity 
they will of course start the egg laying business. The matter is somewhat com- 
plicated by the fact that our original female will probably lay quite two batches 
of eggs in a single summer. As well it is not unlikely that some of her offspring 
will start laying eggs before the end of the season. The sum is a long one to 
work through but it comes out somewhat as follows. At the end of three years 
from the laying of the first batch of eggs by the female White Butterfly with 
which we started, there would be not less than one thousand million butterflies. 
Apart from the fact that such a huge army would do an enormous amount of 
damage in the caterpillar stage, the cloud of fluttering insects in the air would 
be prodigious—quite sufficient to cast the city of London into deep gloom. 


The Seven Million Eggs of the Codfish 


Many years ago, Frank Buckland made an attempt to estimate the number 
of eggs which would be present in the roe of a fair sized female codfish. After 














a most careful consideration of the matter he came to the conclusion that these 
would number not far short of seven miilions. A very conservative estimate has 
shown that if all the offspring from a mother cod grew up, and bred once that it 
would be difficult to find accommodation for them in the English Channel. In 





the course of three years the oceans of the world would be blocked if the increase 
proceeded without any check. Of course the mortality amongst cod’s eggs is very 
heavy, so much so that the chances that any one egg will hatch are very remote. 
All kinds of marine animals feed upon cod spawn and, it is believed, that even 





the father cods will eat the egg clusters. 

A very innocent looking plant is the Hedge Mustard, a weed which usually 
contents itself with growing on waste patches, and but rarely troubles the 
farmer. Yet the famous botanist Kerner has shown that this plant could, if 
unchecked, increase at a rate which is little short of alarming. The period taken 
was for three years and, amazing as the result may seem to be, there is every 
reason for believing that the calculation was worked out with the utmost care. 
It was considered that the normal increase of the Hedge Mustard, if allowed to 
zo on unchecked over this period, would produce a sufficient number of plants 
to cover thé dry land in the world 2,000 times over. What is it which, in the 
ordinary way, keeps this weed, which is of ,a peculiarly hardy nature, from 









A slow rate of increase is instanced in 
the case of the elephant. Darwin esti- 
mated that the offspring of a single pair 
of elephants would, in 750 years be only 
mn million individuals. The num- 
ber seems large, but these could be ac- 
commodated in the Channel Islands. 


The rapidly multiplying fern spores vs. the slow breeding elephant 


crowding everything else out? The question is one more easy to ask than to 
answer, for the Hedge Mustard does not seem to be afflicted with any pests, to 
a great extent. Perhaps a certain number of the seeds are eaten by small birds, 
but probably the majority of those which fall to the ground are simply smothered 
by the press of plants upon this crowded earth. 



































Oct 





2, 1915 


ober 


The Reproductive Possibilities of the Fern 


Among the so-called flowerless plants there are to be found some even morc 
singular instances of vegetable increase. As is well known ferns are increased 
by the production of spores, tiny specks of living matter which are so light that 
they will float away on the smallest breezes. The spores are produced in little 
the 

Now, even in the commonest kinds of ferns, the number of spores 
borne is simply colossal. Thus it has been estimated that a fair sized plant of 
the common Male Fern will bear anything between fifty and a hundred millions. 
A certain 


cases on fronds; these cases burst open when the contents are ripe for 


dispersal. 


But this number is quite eclipsed in the case of some foreign kinds. 
species, hailing from the Southern Hemisphere known as Angiopteris, has been 
estimated to produce no less than four thousand million spores on a@ single frond. 
Now each one of these will, under suitable conditions, give rise to a new fern 
plant and, as the Angiopteris is a large species with spreading growth, a con 
The fern remember is : 
large one, and it is certain that if all the spores from one frond came to maturity, 
the great plants which would result could hardly he accommodated on a piece 


siderable area of ground would be covered. we must 


of ground which was two million acres in extent. 

The question of increase is an even more bewildering one when we come to 
the case of the fungi. A very large specimen of the Giant Puffball which was 
collected in this country, and given to the University of Birmingham, was.con- 
ceived to have produced spores to the number of 7,000,000,000,000—whatever 
this gigantic figure may mean. But it is desirable to consider something which 
is a little more intelligible, and so one may take the case of the common Mush 
Here it is computed that the number of 
Now 


each one of these spores is capable of giving rise to those curious white threads 


room With which ever) one is familiar. 
spores in an average example was not far short of two thousand million. 


which shoot hither and thither underground, and form the vegetative part from 
In this way a single spore may, in the course of 
Still even making 


which the mushroom rises. 
time, be responsibie for a very large number of mushrooms. 
allowance for the fact that each spore produced but a solitary mushroom of 
very moderate size we should, from the spores borne by one fungus, be able to 
cover a gigantic bed more than one thousand acres in area. 

It is not in thing that the possibilities of increase are so 
startling as in those cases which have come under notice. Looking up into the 
spreading branches of the oak tree it might seem that, in the large number of 
there would be sufficient to overwhelm a huge area of land, if they all 
grew up. When we think of the Angiopteris Fern which, with one of its fronds, 
might cover two million acres of land, it is difficult to believe that the whole 
of an oak tree could not achieve something very much greater than this in the 
way of progeny. Yet this is quite a wrong impression, for all the acorns from 
one oak, in one season, would not even after they had attained to maturity create 
It has been computed that a moderate sized oak, 
Now even a large oak 


every living 


acorns, 


more than a fair sized forest. 
in an average season, will produce about 10,000 acorns. 
tree will not spread through its widest part a distance of more than seventy 
feet. For the sake of convenience we will suppose that each tree would roughly 
fill a square which measured seventy feet on all sides. In this event, the area 
will be for the accommodation of the tree will be about five 


which necessary 
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It has been estimated that the progeny 
from a single pair of rabbits would, if 
allowed to breed unchecked, number 
nearly twelve millions in three years. It 
would be difficult to find even standing 
room for these in all the underground 
railways of London. 
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The typical oak will probably bear about 
10,000 acorns in a good season. Making 
due allowance for the size of the mature 
trees these, if they all grew up, would 





only cover a corner of the smallest county 
of England—Rutland. 











Three years’ breeding of rabbits and one yeer’s increase of the oak 








It is estimated that the eggs of a sin- 
gle codfish would number ten millions. 
If the offspring of one female all at- 
tained to full size and bred once, the 
English Channel would be crowded 
with fish. 


























One of the most amazing instances of 
increase in the plant world is that of 
the hedge mustard. It has been esti- 
mated that in three years the offspring 
from a single plant if unchecked would 
cover the dry land of the worid 2,000 
times over. 




















Millions of codfish eggs and the enormous spread of mustard seed 


hundred and forty square yards. A very simple calculation will show that about 


nine trees of this size could be accommodated on an acre of land. Thus, our 


ten thousand trees could, with ease, be planted, even when they were of full 
size, on little more than one thousand acres. This is about a tenth of the actual 
area of the New Forest. To put the matter in another way, these trees could be 
comfortably packed away in a corner of our smallest county—Rutland, and their 
presence would not seriously interfere with the well-being of the people tn the 
district. 


Darwin and the Elephant 


In the case of the Elephant we shall find an even more remarkable case of 
Darwin, in the “ Origin of Species ” gives the result of a series of 
calculations which he made in order to discover the probable result, if one pair 


slow increase. 


of elephants were allowed to go on breeding without any check and all the off 
spring did the same. We are informed that, as a rule, elephants do not begin to 
breed until they are thirty years of age. Now during its lifetime the female 
elephant will be responsible for six young. Basing his calculations on these 
facts, Darwin worked out the following estimate. Making an allowance that all 
the elephants would survive until they were one hundred years of age, it was 
found that, in a period from 740 to 750 years, there would be nearly nineteen 
The thought of nineteen 
that it 


Though 


million elephants alive descended from the first pair. 
million elephants is almost but 


centuries to 


remember would 
take this total, the 
number seems to be large, yet the great herd could be accommodated on a much 


staggering, we must 


over seren and one-half arrive at 


smaller piece of ground than might be expected. Thus, even a very large 
elephant could stand on a plot of land which was about ten feet by five. Now if 


we allow double this amount of space, we should be able to find room for ail the 
elephants in the Channel Islands. It is singular to compare this slow rate of 
increase with that of the rabbit, which has already been under consideration. 
In the case of the smaller animal a period of only three years was allowed, and 
yet an enormous total was reached. What would happen in the event of the 
offspring of a pair of rabbits, breeding without any check for seven hundred and 
fifty years, it is difficult to estimate. Without a doubt there would be a 
ficient number of animals to crowd this earth many thousands of times over. 
The question of the means which are employed by Nature to check undue 
increase in any one species, is a matter which is full of interest. 
it is not an easy business to account for the enormous mortality amongst the 
offspring of a certain animal or plant. Probably the greatest factor of all in 
keeping down the number of animals is the problem of finding enough te eat. 
The individual, living on the borderland of starvation itself, is probably regarded 
as a suitable meal by a host of hungry enemies. In the case of plants the balance 
is largely maintained owing to the tremendous difficulty of seeuring a situation 
in which to grow at all. Every square foot of this earth, which can support any 
form of vegetable life, is crowded to its utmost capacity; when any vacancies 
occur there are thousands of competitors for each opening. Small wonder that 
so many go down in the fight. It is singular to reflect in what a reckless way 
Nature sacrifices life in order to make certain the continuity of the race. 
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Perey. GH it is somewhat difficult to give in the 
i face of s many contradictory reports a tabulated 
statement of the airship losses Germany and her minor 
consort, Austria-Hungary, have so far sustained dur 
ing the war, the following review will be found fairly 
having been compiled mostly from official 


Where 


such reports were not available, reliable neutral infor 


accurate, 


British, French, German and Russian reports. 


mation and private intelligence were used 

Regarding the exactitude of the figures given here 
with, it should be noted that in a statement published 
by the Conatanzer Nachrichten late in March 1915, 
Count Zeppelin admitted that during the first eight 
months of the war nine airships of his system had been 
lost through various causes; these figures wiil be found 
to be in strict accordance with the ones printed here 
with 


August 1914 


Che first month of the war caused extremely heavy) 
iosses in the ranks of the 


accounted for by the extensive employment of Zeppelins 


German airship fleet, which is 


aud other airships in day-time, when they proved a rath 
er easy target for the gunners and airmen of the Allies 
In fact, seven German airships were attacked during 
this month by 


shells, but only two of them were actually destroyed 


Allied airmen or hit by anti-aircraft 


On August 6th the Zeppelin Z-4 was damaged by Bel 
gian gunners during the bombardment of Liége. Two 
days later a French airman, Corporal Perrin, encount- 
ered a Zeppelin in mid-air over Chateau-Salins and 
scored a hit with a bomb, forcing the airship to land. 
(m August 18th two French airmen, Lieut. Cesari and 
Corp. Prudhommeau, attacked the German airship shed 
at Metz and dropped several bombs, one of which dis 
abled a Zeppelin that was housed there. On August 
20th French scouting aeroplanes helonging to the so 
called Army of Belgium reported to have seen two Zep- 
peiins in a badly damaged condition near Luxembourg 

August 22d recorded the actual destruction of the 
first Zeppelin, the Z-8, which was brought down on the 
road from Celles to Badonviller by the fire of a con 
cealed French field battery, the whole crew being killed. 

One week later, on August 29th, the Zeppelin Z-5 was 
fired upon near Mlava by a Russian horse battery and 


forced to land, ber steering gear having 
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Summary of the Airship Losses of the Central Empires Since the Beginning of the War 


By Ladislas d’ Orc 
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The “ Deutschland,” 
Zeppelins 


middle and set fire to the military Zeppelin that 


boused in it. 


ish airmen against the sheds at Duesseldorf, 
one, undertaken on September 22d, having failed in its 


pur|x se, 


November 1914 


On November 15th a storm-tossed airship, 
a Parseval or a Gross-Basenach, passed over 


Holland, flying low in an almost vertical position and 


making erratic, 
clinging to lines, undoubtedly for fear 


overboard. The airship seemed to be 


in the rear, but by desperate efforts managed to reach 


jerky movements. The 
of being 


one of Germany’s antebellum 


This was the second expedition by 


crew Was seen 


bad!y damaged 


the 


probably 
Maestricht 


thrown 
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the German frontier, where she fell to the ground and 
was totally wrecked. 

On November 21st a British squadron of three aero- 
under Squadron Commander E. F. Briggs, 
R.N.A.S., attacked the Zeppelin Works at Friedrichs- 
hafen, on Lake Constance. The three airmen, unper- 
turbed by a heavy fire from anti-aircraft guns, dived 
steeply within 300 feet of the sheds upon which they 
bombs. Soon afterwards 


planes, 


launched eleven aircraft 
flames of considerable magnitude were seen issuing 
from one of the sheds. Supplementary information ob- 
tained from reliable sources stated that one airship, the 
LZ-31, which was to have passed her acceptance tests 
the same afternoon, had been totally destroyed by this 
attack and that the hydrogen generating plant had also 
been demolished. 
December 1914 

No Zeppelin was lost during this month, although one 
airship of this system was damaged on December 4th 
in an aerial battle f- ught in Northern France with a 
British squadron of three aeroplanes. Two Parseval 
airships were, however, destroyed during this month 
by the agency of British airmen. 

On December 24th Squadron Commander Richard B. 
Davies, R.N.A.S., flew over Brussels and dropped twelve 
bombs on an airship shed which was reported to house 
a Varseval airship. Eight of these bombs, six of which 
are believed to have hit, were discharged at the first 
attack and the remaining four on the return flight. 
Heavy clouds of smoke were seen issuing from the shed 
and this permits the assumption that the Parseval con- 
tained in it was actually set on fire, as the airship was 
the only combustible matter the apes contained. 

On the following day, December 25th, a British squad- 
ron of seven aeroplanes under F light Commander Doug- 
las A. Oliver attacked the German aval and aerial base 
at Cuxhaven. According to the London Times, a Par 
seval airship was blown up in her shed by the bombs, 
while a large Zeppelin shed was damaged with its 
contents, 

January 1915 

The first month of the new year cost the German Air 
Service two airships—a new naval Zeppelin, which was 
accidentally lost in the North Sea, and a Parseval, 

which was captured near Libau by the 


Russians. 





been destroyed by a shell. The crew were 





made prisoners by a Cossack patrol, who 
took the Zeppelin’s battle flag from the 
wreck and then set her atire. N 
September 1914 

On September 6th a German 
airship, while at anchor near Seradj, was Ss 
captured with her crew of thirty officers 
cavalry detach- 


military 


and men by a Russian 
ment delivering a surprise attack. The 
number of the crew led to the belief that 
this airship was a Zeppelin of the naval 
type, probably the one which at the be 


ginning of the wer was stationed at : 





Koenigsberg. A OLOGNE 
. , ‘= GiUM oe 
On September 10th two Austrian alir- “oHpves anid a 
, FRANKFUR 
ships met the same fate at the hands of “A LEN, Trice : Y% ) 
a Russian cavalry patrol near Peroden. 2 LONGWY es o GERMERSHEIM L 
One of them was a very large airship, oMEIZ J P ’ 
i > 2% 
probably the Schuette-Lanz No. 2, as her ST RASS BURG © mane SS 


erew numbered thirty-nine officers and 
men and the Russian official report did 


not call her a Zeppelin. The other air- 
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On January 23d a Zeppelin 
seems to have been the Z-7 was lost ia 
the North Sea with her crew. The first 
news of this disaster was brought to 
Nordwyk, Holland, by the skipper of a 
Dutch fishing smack, who stated that he 


which 


witnessed an airship of unknown natio~- 
ality founder off the Dutch coast; the 
description he gave of this aircraft 
proved that she was a Zeppelin. His re- 
port was confirmed a week later by pri- 
vate intelligence from Friedrichshafen, to 
the effect that a Zeppelin of the naval or 
L class, which had been delivered to the 
German Navy only a short time before, 
was overdue from a reconnaissance flight 
over the North Sea and was considered as 
lost. 

On January 26th the German airship 
P-5, a Parseval, appeared over the Rus- 
sian port of Libau, coming from the sea 
and dropped several bombs which dam- 














aged some property and injured several 





craft was a pressure type (non-rigid) 
airship of much smaller dimensions, pos 


sibly the old Austrian Parseval M-2 


Location of German dirigible sheds 


civilians. But almost instantly an arm- 
ored motor car of the Frontier Guards 
started in pursuit and having gotten 





On September 28th the Russian Minis i 
ter of War announced that a German ail | 
ship, while engaged in dropping bombs | 
upon Warsaw, was fired at by the forts | 
and 0h to flicht in the direction of Novo 
Georgievsk. The fire of the Russians soon 
took effect, for the airship was finally 
forced to land near the fort of Modlin, 
where she was captured with her crew. 
This airship was apparently a Parseval. 

October 1914 

Only one German airship—a military 
Zeppelin—was considerably damaged dur- 
ing this month 

On Octoher Sth a British squadron of 
three aeroplanes under Flight Commander 
Spencer Grey attacked the German air- 
ship shed at Duesseldorf. The bombs 








within range, opened fire. This proved 
most effectual, for the airship soon feli 
into the sea about a mile from the shore; 
launches held in readiness for this even- 
tuality rushed to the spot and captured 
the airship with her crew of two officers 
and five men. 
February 1915 

On February 17th two German naval 
airships, the L-3 (Zeppelin) and the L-4 
(Schuette-Lanz) were wrecked upon their 
return from a reconnaissance flight over 
the North Sea on the Danish Coast. 

The’ L-3 had left Hamburg at 4 A.M. 
the same day and had been cruising off 
the northwest coast of Denmark. Her 
engines failed one after the other and at 








launched by the Britons from a height 
of (00 feet hit the shed squarely in the 
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Wreck of Zeppelin L-3 on the beach of Fanoe Island 


about 6 P.M. the airship landed with a 


(Concluded on page 307) 
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Collapse of the Subway Work on Seventh Avenue 


Possible Cause of the Accident and the Lessons It Teaches 


BROADSIDE fired from one of our dreadnoughts 
A will send a volley of projectiles racing on parallel 
courses with velocities so nearly identical that when 
they tand six or eight miles away, only a few score 
wards will separate the leader from the laggard. 
The science of explosives has reached such a_ high 
degree of accuracy that the exact amount of energy 
stored in a given quantity of the material can be fore 


told with absolute precision. This is just as true of 


dynamite, when fresh, as of 


occurred cannot be determined at the present writing. 
Possibly a large piece of rock was thrown out against 
the tower, demolishing it and dropping the beams into 
the excavation. At any rate, immediately following 
the blast, the entire street collapsed, and a trolley cai 
that was within a block of the point, coasted down 
into the excavation and was demolished. The excaya 
tion here is about 25 feet deep. 

It seems incredible that the destruction of a single 


steel work that is standing has been pushed southward 
This may have been due to a reaction, after an initial 
northward pull. 

At present writing we do not know enough about the 
cause of the disaster to determine how such an 
accident may be avoided in the future, and yet li is 
vitally important that this point should be settled at 
the earliest possible moment, because miles and miles 
of New York streets are supported in just this way at 

the present moment. The sys 


tem of shoring has been 





smokeless powder, and _ yet 
blasting is always a hazard 
ous undertaking, not because 
of any question of the power 
of the explosive, but because 
it is impossible to foretell 
what resistance the rock will 
offer to the blast, and how 
much dynamite will be re- 
quired to shatter it. 

Seldom does one encounter 
difficulties greater than those 
offered by the rock of Man- 
hattan. Some of it is very 
hard, much of it lies in strata 
that are inclined at a dan- 
gerous angle, and a great deal 
of it is soft and disintegrated. 
A face of very hard rock may 
screen a pocket of material 
so soft that it can be broken 
up in the hand. Naturally 
where the drills bore with 
difficulty through a tough bit 
of rock, a_ correspondingly 
heavy charge is inserted, but 
if that rock is a mere shell 
overlying soft rock, the re- 
sultant blast will blow out an 
excessive amount of material. 

Possibly it was some such 
condition that occasioned the 
collapse last week, of about 





studied by hundreds of engi 
neers, and has been exam 
ined by experts from all over 
this country and abroad, with 
no criticism of its compe 
tency to withstand the 
stresses that are liable to be 
imposed upon it. Apparently 
while every provision is made 
for vertical thrusts of the live 
street load overhead, no ade 
quate provision is made for 
longitudinal thrusts, such as 
occurred in this accident, and 
as each bent was connected 
to the next one, they were 
successively pulled over 

In this connection, one can 
not help but wish that the 
use of dynamite could be 
avoided in the heart of a 
large city. A system of shat 
tering rock by means of hy 
draulic cartridges has been 
employed to a limited extent 
in places where it is impos 
sible to use explosives for 
fear of igniting gases {t is 
not impossible that a system 
such as this might be em 
ployed in New York city. The 
hydraulic cartridge consists 
of a metal cylinder with a 








300 feet of the street surface 
of New York at Seventh Ave., 
from 25th St. to a little be- 
low 24th St. The subway 





number of rams that project 
laterally from it. The eylin 
der is introduced into the 
hole drilled in the rock and 





here is being constructed by 
the “cut and cover” method. 
In other words, the street 
paving is replaced with a 
timber decking, under which 
the excavation proceeds. The 
decking is supported by tim- 
ber bents which, as in all 
such work, are spaced 10 feet 
apart on centres. At this par- 
ticular point extra heavy tim- 
bers were used, varying from 
12 to 14 inches square in 
cross section. In fact, this 
section was referred to with 
mild derision by other con- 
tractors as a “lumber pile,” 
because of the excess of pre- 
caution taken, as shown by 
the use of extra heavy tim- 
bers 

The method of procedure 
at the heading, which is com- 
mon in almost all of the sub- 
way work, was to carry the 
street load on steel beams 
which were supported at one 
end on a tower in the ex- 
cavation, while the farther 
end rested well over the sur- 
face of the rock. As the rock 


was shot away columns were 








then by means. of a pump and 
a piston operated by a pow 
erful hand screw, the rams 
are forced out of the cylinder 
fracturing the rock, but as 
soon as the rock is cracked, 
the pressure is relieved, and 
the action stops, hence the ma 
terial is not broken up into 
small pieces, which, of course, 
is a disadvantage. Another 
substitute for dynamite is the 
tunnelling machine. Severa! 
machines of this type have 
been developed, and the plans 
are on foot for installing a 
tunnelling machine in the new 
subway work under Lexington 
Ave. It will be interesting 
to watch the operation of this 
machine, and see whether it 
offers an eflicient way out of 
the hazards to which the city 
is exposed whenever any 
work is done in its treacher 
ous underlying rock. 


Serbia a Factor in the War 


In spite of the fact that 
Serbia within the past few 





years has been engaged in 





introduced between the rock 

face and the tower, to pro- 

vide additional supports for 

the columns. Before the rock support was entirely 
blasted away, the beams were moved forward and sup 
ported at their rear ends on a new tower. Such was 
the condition at 25th St. The columns on the east side 
of the excavation were resting on the rock at their 
forward ends, and there were two supports between the 
rock and the tower. On the west side there were three 
supports in place. A blast was fired in the rock face on 
the east side. The quantity of dynamite was not exces- 
sive as judged by the nature of the rock previously en- 
countered in that portion of the work. What actually 
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Wreck of the trolley car that fell into the excavation 
tower would cause such extensive havoc. Probably as 
each bent collapsed, it put a strain on the next one, 
and the process of destruction went on until it reached 
the steel and concrete work, just below 24th St. It is 
rather puzzling, however, to explain the positions of 
the various members. The shoring was arranged in 
two decks, and apparently the upper deck was thrown 
northward, while the lower deck was thrown south- 
ward. Naturally, with the structure giving away at 
the north end, one would expect to find a decided surg- 
ing toward the north, and yet at the south end, the 


three terrific vars first 


against Turkey 


Bulgaria, and i 
Austria, in the last-named of which, aft elng heay 
ily invaded, she threw the enen with terribie 


losses entirely out of her cor and across the 
Danube, this wonderful little country, in spite of 
ravages of cholera, in which her losses probably ap 
proximated those in her struggle with the Austrian 
army, pow reinforced by the British and French, claims 
that she is fully ready for any Teutonic attack. The 
Serbians state that it would require an army of at 
least 450,000 men to make a successful drive through 
her mountains. 


























Recoil Mechanism of Modern Guns 


High Rate of Fire of Present-day Field Pieces due to Elimination of Resighting and Readjustment 
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1 yee greatest improvement that has been effected in Arm) However, this 3.2-inch gun is no longer con- and gun carriage backward several feet along the 
field gups within the past one or two decades is sidered suitable for use with a field army unless pos ground The gun squad must be clear of the gun to 
the introduction of a recoil mounting or mechanism for sibly in extreme emergency. It has been relegated for avoid injury, and before the next shot can be fired 
the gun No longer is the gun proper mounted rigidly use in the field works which would be erected in time it is necessary to push the carriage to the front and 
on its carriage as was the practice at the time of the of war for the defense of the land side of seacoast carefully resight the gun. Four aimed shots per min 
Spanish-American war Instead, the gun is provided fortifications ute is about the best average of a skilled gun crew 
with a mechanism that permits it to move freely du The 3-inch successor to the gun shown at A is de- handling a field piece of this kind. 
ing the recoil following the discharge, without altering picted at B. Improvements in the ammunition, breech In the case of the new gun the same powder pres 
the position of the carriage Furthermore, the mechan mechanism and sighting arrangements have been made, sure is encountered, but the gun is mounted on ways or 
ism returns the gun to its normal position, ready for together with the addition of a shield, but the greatest guides on the carriage which permit it to move to the 
the next shot and without involving the necessity of difference lies in the fact that the old gun is connected rear without transmitting the powder pressure to the 
sighting or readjustment if the target remains the directly to its carriage by a pair of ordinary trunnions earriage. Hence there is no tendency for the latter 
sth teie of the type used for hundreds of years, while the new to move during the recoil. The pressure lasts but a 
The 3.2-inch fleld gun carriage illustrated at A is gun is connected to its carriage by an arrangement small fraction of a second and at the end of the period 
pieal tonging to the past generation, and which permits it to move to the rear about 4 feet the carriage is standing still while the gun moves to 
was the used by the United States Army in without altering in the slightest degree the position of the rear with considerable velocity. 
the Spanish War The gun is a rifled breech loader, the carriage The recoil mechanism of the modern field piece is 
and round for round the accuracy compares favorably In the first gun the total powder pressure on the simple in principle. To the gun is attached a cylinder 
with any now in use It employs smokeless powder breech block at the instant of firing is approximately which moves with it, while inside the cylinder is a 
amd the range is not greatly inferior to that of the 50.000 pounds and, since the gun is rigidly connected piston which is attached to the carriage by a piston 
modern light feld gun now in use in the United States to the carriage, this great pressure moves both gun rod. The cylinder is filled with oil, and a variable 
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Rigidly mounted gun in general use two decades ago, and the present-day recoil mounted field piece, together with diagrams depicting the functioning of the recoil mechanism. 











( A 3.2-inet t irriag t mployed during t Spar rican war Note the rigid connection between the gun and its carriage, resulting in the carriage being moved by 
discharge of th B Modert recoll gun the instant after ing rhe exposed recoil cylinder is indicated by the arrow. In about a second’s time the counter-recoil springs will 

ve ished the « for rd to its firing position, ¢ Diagrammatic view of the action of the simplest form of recoil mechanism. D.—Recoil mechanism of a modern field gun. The parts 

i cated as f ws: 1. Sheet steel cradle containing recoil cylinder and springs. 2. Clips on t bottom of the gun that slide on ways or guides on the*cradle. 3. ar end of recoil cylinder. 
Nut fer attach rec cylinder to the lug on the gun. 5. Sight for giving direction. 6. Quadrant for giving cievation It will be noticed that the gun is not rigidly attached to the car- 
riage t is so m ted as to slide back and rth thereon, H.—Section through the field gun and carriage illustrated at D. The parts are indicated as follows: 1. Sheet metal cradle, 2, Cylin- 
ler fill with oi vhich is indicated by dot }. Piston rod and nut att ing it to the cradle, 4. Piston. 5. Lug on gun to which cylinder is attached. 6, Nut holding cylinder to lug. 
Counter-recell ings for returning gun to firing position 8. Counter il buffer for preventing too violent return to firing position. 9%. Gun and cylinder in recoiled position. 10, Trail. 


i'r section through t pi ' d cylinder, and an outline of on the ribs on the interior of the cylinder. Due to their peculiar form, the ribs gradually close the slots in the piston 
wing 1 i. G Diagrammatic representation of the relationship of th: rious factors in designing recoil mechanism. 
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clearance is provided around the piston. As the gun 
recoils the oil must pass through this clearance at a 
rather high velocity, resulting in considerable pres- 
sure being developed in the cylinder which gradually 
brings the gun to rest. This pull acts through the 
piston rod in the opposite direction on the carriage, 
but it is so regulated that the movement is steady and 
not great enough to lift the wheels from the ground 
spade” at the end of the trail through 
the earth. It is therefore unnecessary to resight the 
gun for the next shot or at the most to make but 
slight adjustments by elevating the gun or moving it 
from side to side with the mechanisms provided on 
the carriage. The firing may proceed as rapidly as 


or push the 


the gun can be loaded, which is about twenty times a 
minute as compared to the three or four shots per 
minute of the older field piece. 

An obsolete type of recoil cylinder is shown at C, 
and it effectively serves to illustrate the basic prin- 
As the 
piston rod moves in the direction of the arrow, the 
oil is forced to the other side of the piston through 
the small ports and bypass as indicated, the resulting 


ciple of controlling recoil by an oil cylinder. 


pressure offering resistance to the movement of the 
piston. Since the velocity of the latter is checked, the 
resistance of the oil would decrease and the pressure 
would not be uniform if the area of the ports remained 
constant. To overcome this objection a number of 
ports are provided, which are closed successively to 
the escape of the oil as the piston passes by them, 
until finally no passage remains. 

In the earlier hydraulic recoil systems the port area 
was constant, being merely a hole drilled through the 
piston. This construction proved objectionable, for 
when the piston first came in contact with the oil it 
was moving with comparatively high velocity and with 
the oil pressure likewise great, resulting in a heavy 
cylinder, difficulties with packing, and a piston rod 
pull so powerful that with a field gun the wheels would 
rise from the ground, necessitating the resighting of 
the gun for the next shot and defeating the scheme 
of the entire recoil mechanism. 

In addition to the arrangements for checking the re- 
coil, the gun must be returned to the firing position 
on the carriage; the latter operation being aeccom- 
plished by springs or compressed air which has been 
compressed during recoil. The springs help to check 
the recoil but their resistance is small compared to 
that of the oil. During the return to the firing posi- 
tion or counter-recoil the gun acquires considerable 
energy which must be gradually checked, or the shock 
of stopping may derange the aim. This is effected 
by introducing a small oil cylinder formed by drilling 
a hole in the rear end of the piston rod and a corre- 
sponding plunger fastened to the inside of the rear 
eylinder head. 

The whole arrangement is shown at EF, which is 
typical of the spring return carriage used by most 
countries. At F is depicted the cross section of the 
piston and the cylinder which has two or more longi- 
tudinal ribs on its interior, together with an exag- 
gerated section of one of the ribs along which the 
slots in the piston move in recoil and which gradually 
close the ports until they are fully closed at the end 
of recoil. 

A clear understanding of the relationship between 
the various parts referred to in the foregoing will be 
obtained by following in a very general way the steps 
in connection with the design of the gun carriage 
shown at D. Such a gun is intended to keep pace with 
cavalry on the march and to move rapidly into posi- 
tion over almost any kind of ground. More guns of 
this type are employed than of any other single type, 
and, as far as is known, no country has as yet con- 
templated using motor transport extensively with guns 
of this kind. 

For that reason the total weight of a gun of this 
kind is limited to the weight that can be pulled by six 
horses, which experience has shown is the largest team 
that can be used to advantage, while six hundred and 
fifty pounds per horse is the normal load under the 
conditions. Of the total load of about 4,000 pounds, 
approximately 1,500 pounds is allotted to the limber— 
the two-wheeled vehicle to which the trail of the gun 
carriage is attached for transportation. The limber 
carries about thirty rounds of ammunition for emer- 
gency use. 

A well-designed gun of this type throwing a fifteen- 
pound projectile weighs about S00 pounds. The greater 
the weizht of the recoiling parts the less energy there 
Will be on these parts, hence the cylinder and its 
filling of oil recoils with the gun while the lighter 
piston rod is attached to the carriage. The front end 
of the spring column recoils with the velocity of the 
gun, the rear end remaining stationary. It is there- 
fore customary to add one-half the weight of the 
Springs to that of the recoiling parts. Adding these 


weights to that of the gun the total recoiling weight 
is in the neighborhood of 1,000 pounds. 
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The velocity of free recoil is determined by the 
formula, 
Py + 3000p 


in which: 
V = velocity of recoil in feet per second. 
P= weight of projectile in pounds. 
v = velocity of projectile in feet per second. 
p= weight of powder in pounds. 
W = weight of recoiling parts in pounds. 

The velocity of free recoil must be checked by a pull 
which will not lift the wheels from the ground, which 
pull must decrease as the recoil becomes longer since 
the weight moved to the rear makes the wheels easier 
to lift. The permissible pull may be represented as 
a straight line, as shown in the chart at G, while 
the total length of recoil must be such that the area 
under this line will represent the number of foot 
pounds of energy to be taken care of. 

A certain amount of energy is taken up by friction 
and likewise by the compression of the counter-recoil 
springs, but the remaining and greater portion must 
be taken up by the resistance of the oil in the cylinder. 
The area of the orifice at any particular point of the 
recoil is determined by the formula, 

, er 
a= G44P 
in which: 
a= area of orifice in square feet. 
w= weight of cubic foot of oil. 
A= effective area of piston. 
P= total pressure desired on the piston. 
V velocity of recoil at the time in feet per 
second. 

Contraction of the liquid vein flowing through the 
orifices and the fact that the actual maximum recoil 
is slightly less than that given by the formula, due to 
the retarding forces acting and other minor consider- 
ations, make the actual problem somewhat more in- 
volved than outlined herein. 

In the case of howitzers which ordinarily fire at 
high angles of elevation and of field guns arranged to 
attack air craft, it is necessary to automatically shorten 
the recoil as the elevation increases to prevent the 
breech of the gun from striking the ground. Several 
sets of orifices, each giving a different length of re- 
coil, are computed as indicated, and the mechanical 
construction of the recoil system is so made that as 
the gun is elevated the set best suited to the particular 


elevation is brought into play. 


Scientific Solution of the World’s Cotton Problem 
By Lehman Johnson 
COTTON AND COTTON SEED SPECIALIST 
HE cotton states have a special problem of their 
own, a pressing one—the marketing of this year’s 
relatively small crop at anything like a fair price, 
under the abnormal and depressing war conditions. 

But there is a larger problem, a world problem that 
has long been with us and will long remain until 
rightly solved. 

The Problem Stated 

The world problem in regard to cotton is: How can 
we bring it about that the cotton states, which have a 
virtual monopoly of cotton production, shall produce 
what cotton the world needs without taking advantage 
of their monopoly in exacting too high a price, nor yet 
suffer such terrible losses as the prices in various sea- 
sons, of from five to seventeen cents a pound, indicate? 
In other words: How can we procure a more stable 
production and more stable prices for cotton so that 
the world’s commerce and manufactures shall not be 
so often disarranged and made the football of specula- 
tion? The consumer, the laborer who cannot afford to 
buy calico dresses for his family made out of seventeen- 
cent cotton, the manufacturer who cannot afford to 
manufacture and store goods made out of such high 
priced cotton when he may the next year be urged to 
buy his raw product at five or six cents a pound—all 
are interested in the cotton problem. In short, every 
consumer, every producer of cotton, every cotton mill 
and every cotton oil mill throughout the world is in- 
terested in the solution of this problem. So, too, al- 
though to a less degree, are bankers and honest mer- 
chants interested. Those least interested are the spec- 
ulators. 

Elements of the Problem 

A brief review of present facts and conditions will 
be helpful in considering the possible solutions : 

1.—The cotton growers take on the average two and 
a half acres of more or less worn out land to raise one 
bale of cotton when one acre of land properly cared for 
and worked would raise the bale with less expense. 

2.—Even under present conditions the average pro- 
duction of cotton seed per acre is nearly fourteen 
bushels, which is very close to the average of wheat 
per acre. On bale-to-the-acre lands of this so-called by- 
product of cotton there are sixty-six bushels of cotton 


seed necessarily raised. 
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8.—Cotton is the most imperishable of al! agricul- 
tural crops of any size, the most generally useful and, 
for most purposes, so cheap that no other fiber, which 
can be or is grown in quantity, can take its place. 

4.—The seed of the cotton plant, so long as it is 
protected by the fibrous covering which Nature gives it, 
is the most imperishable of seeds, given similar weather 
conditions. But when stripped of this covering, as is 
done in ginning, it is the most perishable of seeds and 
the most difficult to preserve in quantity. 

5.—Bushel for bushel, though thirty pounds consti- 
tute a bushel of cotton seed and sixty a bushel of 
wheat, the cotton seed has a latent and possible 
analytical value as food for man and beast fully equal 
to that of wheat. It comprises the largest single 
source of protein and fat that we have to-day. 

6.—Needless to state, so crude are the methods of 
handling, manufacturing and marketing the seed and 
its products that the oil mills do not realize nor are 
they able to pass on to the farmer but a fraction of the 
real value of the seeds. 

7.—It is the general custom of cotton growers to pick 
the cotton in three or four months—-which is preper- 
and to gin and mill the seed in the same short space of 
time, running the gins and oil mills overtime, night and 
day, for the purpose and allowing them to remain idle 
the rest of the year. This is obviously bad economics, 
also necessitating hurried and improper manufacture 
and marketing both of cotton and cotton seed products. 

8.—There are neither cotton, seed cotton nor cotton 
seed barns on the cotton farms such as we see on almost 
every grain and hay farm in the north and west, built 
by the farmers to store products worth only one-tenth 
as much as cotton products. 

9.—Bankers, merchants and landlords are too free in 
extending credits to cotton farmers before the seeds 
are planted, too parsimonious with their credits on the 
cotton itself after it has been grown, too blind to in- 
clude in their credits the grain and forage crops and 
live stock, 

10.—Too many cotton farmers are slaves to habit or 
custom, to bankers, landlords or merchants, unwilling 
sometimes but more often unable to devote any acreage 
of the land they control to anything but cotton, unin 
terested in maintaining the fertility of the soil, waste- 
ful of stable manure, unfamiliar with the value of 
nitrogen producing crops, and extravagant in the use of 
stimulating commercial fertilizers. 

11.—Of necessity these all-cotton slaves must part 
with the title to their cotton, immediately on picking 
and ginning, to stronger hands—the landlords, the mer- 
chants, the speculative buyers and the spinners or 
their agents. They themselves cannot borrow on their 
cotton since it is already pledged and since they need 
even the small margin between borrowing and com- 
mercial value. 

12.—If the banks in the cotton states had ali the 
money in the world and insisted, as they have a right 
to and must, on margins on cotton loans, they could net 
(when there is prospect that the approaching crop will 
fill the world’s needs) prevent the sacrifice by this 
large class of original growers of three million or more 
bales of cotton to somebody at the very start of the sea- 
son. The only protection these all-cotton farmers col- 
lectively have is to grow less than the world needs and 
set the buyers early to bidding against each other for 
their cotton to the great disadvantage of spinner and 
This they sometimes do, hence 
seventeen-cent cotton. But more often they miscalcu- 
late the consumption of the coming season, over plant, 
and the three million or so annual surplus results in 


ultimate consumer. 


five-cent cotton. 

3.—In seasons of surplus, the excess cotton is en- 
tirely out of the hands of the original grower, hidden 
away in spinners’ or public warehouses which the grower 
never sees, and is accordingly no guide or check to him 
in planting the following crop. 

14.— The natural and final result is that the produc- 
tion of American cotton, instead of being regulated by 
the modern hair spring of wise marketing and dis- 
tribution of product, is governed by the clumsy swing 
of the pendulum of price between five and seventeen 
cents a pound. 

From this array of facts it is difficult to escape two 
conclusions: First, that the bankers, merchants and 
landlords of the cotton states are “ inefficiency experts” 
of a high order who have been building the prosperity 
of the cotton states literally upon a foundation of sand 
and have taught—even compelled in many cases—the 
more ignorant class, the farmers, to do likewise. 
Secondly, the outside world interest in cotton mant- 
facture and consumption cannot afford to wait till the 
cotton states work out this gigantic problem, but must 
lend a hand in its solution. 

Essentials Toward Solution 

The first essential toward solution unquestionably is 

to free the cotton growers as quickly as possible from 
(Concluded on page 309) 








October 2, 1915 


208 


SCIENTIFIC AMERICAN 

















Hospital ships for the transportation of the wounded, being towed along the upper Spree river 


Floating Hospitals of Kurope 


Complete in Every Detail, These Vessels Accomodate the Wounded of Naval Engagements 
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Bolter ¢ 


all the requisites for an emergency. dress 
ing In a similar way, there is every 
where on board warships an ample sup 
ply of dressing material close at hand 
and though there are special ambulance 
men always available, each member of 
the crew has been trained in the rudi 
ments of sunitation and is fully able to 


undertak 
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While 
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far as 
jectiles. 
special 
part of 
ventilate 


bulance 


thing required in 


tice 
ings for 


existing 
dressing 
form ap 


ments 


operating tables with special mount 


By Dr. Alfred Gradenwitz 





LE most people have at least a general idea « wounded being transfert 
organization and working of the sal the first opportunity 

a modern army, few ever stop to think what The hospital ships 

the lot of those wounded in n 

how t ire removed to places fa — - —n a 
ind subsequently cared for. zr Tx. 

a well-known fact that ever) . 


erries a little package containing 


ce first-aid treatment of his com 


the 
sheltered, as | 


a naval battle is in progress, 


must obviously be 

possible, from the enemy's pro 
Accordingly, they are taken to 

ambulance rooms in the lower 
the vessel, which are lighted and 
“l by artificial means The am 
rooms are supplied with every 
modern surgical prac 


vibration 


the 


the absorption of the 


on warships, sterilizers for 


and instruments, oxygen-chloro 


paratus, and other similar equip 


In fact, patients brought to these 





‘dl to special hospital ships at 


are iarge 






litted up with every imaginable comfort and rearranged 
wherever necessary to meet all requirements of sanita- 
Each 


of these vessels, in time of peace, accom- 


| passenger steamers tion, so as te constitute real floating hospitals 


modates about 2,000 passengers, and since 


they are now arranged for about 300 beds, 


it is obvious that the patients have 
an abundance of air and space, far more, 
in fact, than would be required for 
hygienic reasons. The berths for the 


wounded are not arranged one above the 
other as is generally the case on ship- 


bo ird, 
and in 


but instead are placed side by side 
More- 


way as 


rows as in any hospital. 


over, they are set up in such a 
to be free to some extent from the vibra- 
tion of the with 


vibration-proof suspension being provided 





ship, special berths 
for the wounded who are dangerously ill. 
The windows are situated high above the 
water line so as to insure unlimited access 
to the sea air and sun 

On the “ Sierra Nevada,” a hospital ship 
of the North German Lloyd, the hospital 
the entire width of the 
upper decks. Smaller 
rooms, arranged so as to be isolated from 
the for 


suffering from infectious diseases; while 


| rooms extend 


vessel, on two 


remainder, are set apart those 
still other rooms are destined for the in- 
sane, for the dangerously ill, and for the 
The bright 


and spacious operation rooms on the up- 


officer patients, respectively. 


permost deck are of special importance 








rooms are not only examined thoroughly 
and treated with anaesthetics, but they and are connected with smaller rooms for 
are also, in urgent cases, dressed up in the narcosis, exchange of dressing, and 
the most approved and precise manner other kindred functions. An X-ray labora- 
When the batile is over, the wounded tory, a very necessary part of a modern 
can be taken to the regular hospital hospital, is also provided. Since wounds 
rooms situated in a less sheltered posi of the jaws are so frequent in modern 
tion, provided the enemy's fire has left warfare, the. dentist’s task is of much im- 
these intact. These rooms include baths portance, and a complete outfit is provided 
and a chemist’s shop, aside from the for his work. Adjoining the department 
wards. The chemist’s shop also serves as of internal disease are a chemist’s shop 
a chemi and microscopical laboratory and the room for electro-therapeutics, 
Only the wounded whose cases are not medicinal baths, and the like. Special 
serious are allowed to remain in the hos toilet and bath rooms, as well as lava- 
pital rooms of the warships until fully tories, are provided for each department, 
recovered; those who are seriously One of the salvage equipments of the German hospital ship, the “Sierra Nevada ” while the section devoted to the treat- 























The x-ray room of a German hospital ship 














A corner of a ward aboard a German hospital ship 
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mert of contagious diseases includes a 
disinfecting plant. 

The food on board a hospital ship is ex 
cellent. The kitchen installations are 
most extensive and comprise storage and 
refrigerating rooms. Of almost equal in- 
terest are the washing and ironing 
rooms, as well as the repair shops for 
medicinal instruments and patients’ dress. 
Finally, there are two libraries, for the 
patients and doctors, respectively. 

The hospital vessel is supervised by a 
chief physician under whose orders there 
are three surgeon-majors and several as- 
sistant surgeons in charge of the various 
departments. The personnel includes a 
chemist, a dentist and the required am- 
bulance and Red Cross men. The mari 
time direction of the ship is left in charge 
of the captain and the same officers who 
have control of the ship in time of peace 

The most complete and _ diversified 
equipment of salvage devices is provided 
for rescuing the shipwrecked, permit- 
ting 1,000 persons to be picked up. An 
especially suitable device for this pur 
pose is presented in one of the accom 
panying illustrations. The first thou 
sand having been taken on board, the 
work of succoring the unfortunates can be 
continued with the same outfit, the ves- 
sel accommodating many thousands. 

Quick working outfits—comprising der- 
ricks, blocks and ropes—are provided for 
taking patients on board or disembarking 
them. Elevators facilitate travel between 
the different decks and levels inside the 
vessel, 

Apart from hospital ships proper, there 
are transport ships for transferring the 
wounded from war ships to hospital ves 
sels. Finally, there are river vessels for 
the transport of the wounded, and wher 
ever possible this method of transporta- 


tion is resorted to in order that the wounded may be sion. 


saved the fatigue of a railway journey. 


Austrian Gun Boats on the Danube 


By Frederick von Pilis 


paesatsaps the character of the naval 


Adriatic has been such as to present no opportuni- 
ties for the active use of the major units of the Austrian 
Navy, as represented by the four dreadnoughts of the 


“Unitis Viribus” class, and those fine 


herzog Karl” class, 





noughts of the “ Er 
the smaller craft of the destroyer and 
submarine type have been very active 
and, as the list of disasters to the enemy 
shows, have proved to be very efficient 
both in themselves and in their handling. 

There is one type of war vessel, how- 
ever, in the Austrian Navy, which, al- 
though it has been occasionally men- 
tioned, has not received full credit for 
the work it has done. This is the gun- 
boat of the “Scamos” and “ Koros” 
classes of 448 tons displacement, and the 
*Bodrog ” class of 460 tons displacement. 
The vessels of the “Scamos” and “Koros” 
classes can steam up-stream at a speed of 
12 knots, and the “ Bodrog ” and her sister 
ship can make 16 knots up-stream, against 
the powerful current of the Danube. These 
interesting vessels which, because of their 
low freeboard, might almost be said to 
belong to the monitor type of war ves- 
sel, carry each two 12-centimeter rapid 
fire guns, one on either beam forward, one 
12-centimeter howitzer and two machine 
guns. They carry an armor belt 50 milli 
meters in thickness and the guns are pro 
tected by shields which are 75 millimeters 
in thickness. 

This little fleet of vessels, designed spe- 
cially for service on the Danube, has 
endered excellent service in the war. 
It cleared the way for the passage of 
the Austrian Army over the Danube, 
closed it to the Servian troops, and after 
the battles of Semlin and Metrowica de 
stroyed the Servian transports. The fleet 
also has rendered practically impossible 
the transportation of arms across the 
Danube by the Servians. 


Protection from Lightning 
E VER since Benjamin Franklin in- 
4 vyented the lightning rod our ideas as 
to what constitutes effective protection for 
buildings have undergone constant revi- 


war in the 
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German hospital ships for the transportation of the wounded on the 
Vistula river, in Russian Poland 


The cheap and improperly installed lightning 





rods sold to farmers by enterprising agents were soon 


found to be worse than useless, and, in the reaction the danger 


that set in against them, the modern dwelling house has lessened. 
usually been left without any protection. This has de- 
veloped a situation that is both critical and serious, 
because we are how building our houses in such a way 
as greatly to increase the hazard that existed heretofore. 
sensitizing 


mi-dread- own salvation, because it is constructed on correct prin- 
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Austria maintains a fleet of these gunboats on the Danube, whic h has done good service in 
the war against Servia. They mount 2 12-centimeter rifles behind shields, a 12-centimet 
howitzer, and 2 machine guns, The belt armor is 50 centimeters and the shields ar 


centimeters thick. 
The Austrian Gunboat “ Bodroc”’ 


er 
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ful consider 


The modern skyscraper seems to have worked out its cently been made by 
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ciples. Its massive steel frame, its metal- 
lic roof, and its grounded conductors form 
a lightning protection that is as perfect 
as could be desired, 

In the modern suburban house, on the 
other hand, we are persistently violating 
the principles that have made the sk) 
scraper so safe, and the increased dams 
that has resulted abundantly testifies that 
we are paying the penalty for such infrac 
tion of Nature’s laws. Houses of the class 
mentioned are seldom provided with me 
tallic roofs. Shingles, slates, and asbestos 
shingles are the predominating materials, 
end the leader pipes frequently terminate 
several inches above the ground. These 
things in themselves, however, do not con 
stitute the increased hazard te which ref 
erence has been made. This comes from 
the steam or hot-water heating system, 
where we construct within the shell of the 
building a system of massive conductors 
running from cellar to attic. These pipes 
are, for the most part, very straight, 
forming paths of low impedance to the 
passage of high-frequency discharges, and 
they are also directly connected to the 
underground piping of the water-works 
system, which forms a most effective 
“capacity ground.” A more attractive 
path for a lightning discharge it would be 
difficult to imagine, and yet how can the 
lightning take advantage of it? Only by 
puncturing the roof or side-walls of ithe 
building and probably setting them on 
fire! 

The author has seen so many buiidings 
damaged in just this way that he is moved 
to point out the danger, and to suggest as 
a remedy that such a heating system 
should be provided with at least one. and 
preferably, several pieces of p*pe ex 
tending from the top floor radiators 
straight up through the roof and term 


inating with capped ends. It would seem, from care 
‘ation of the various factors involved, that 


will, by this expedient, be greatly 


Japanese Tissue as a Photographic Paper 


; NOTABLE contribution to photography has re 


{f a process of 


the invention « 


the delicate hand-made Japanese tissues 





with a rapid emulsion for contact print 
ing and enlarging by artificial light 


The usual proceedings in sensitizing pho 


tographic papers is to coat the paper 





first with emulsions of baryta and ge 





tin, and subsequently with the lig sen 
sitive emulsions consisting mainiy of 
nitrate of silver and gelatin carefully 


prepared, 

The difficulties encountered in treating 
papers of such delicate structure as the 
Japanese tissues with the necessary ema! 
sions mentioned above, are that the tissu 
eurls and crumples to such an extent 
that it is useless for any commercial pur 
pose. 

Recently an inventor has succeeded 
treating the tissue with the baryta and 
sensitive emulsion in such a manner tha 
the paper is strong during the manipula 
tions of developing, fixing and washing of 
the print. It will dry, between blot 
ters, in about twenty minutes, and re 
main flat and flexible, retaining the rich, 
velvety surface characteristic of the Jap 
anese tissues, and the pictures produced 
on that paper are rich in quality and ex 
tremely beautiful; any tone suitable to 
the picture is obtainable by placing one 


or more delicate-colored papers beneath 


the photograph or roughly coioring the 
mount, lending the print an « t similar 


to colored etchings. 


For the commercial m ith hi il 
cases of bulky photogra; the Japar 
tissue lessens the bu!!} ha marked dif 
ference, besides 1 g a much finer dis 
play. 


It is highly adaptable for decorative 


purposes, lending itself most readily for 


transparencies, lamp shades, etc., produc- 
ing pleasing subdued effects. It is so 


tough that it may be wet and crumpled 
like a wash rag and yet be restored to 
perfect condition. 
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The Heavens in October 
Brightness of the Moon’s Light; How and Why it Varies 


\* he sun drops southward in autumn, the full moo 
4 which is always in the opposite region of the 


! ut highs and higher it the sky each 
nonth 1 th ight seems, and, indeed, really is 
brights It is in the clear nights of late autumn and 
winter that we find the moonshine that seems as 
bright as day and, imleed, the ight of a fu moo 
high is e sh is quite sufficient for finding one’s way 
open cour It is only when we get under cover 
inte the wouls, or when we try to read by moonlight 
at we realize that the brightest moonlight falls far 
ort of daylight of the feeblest and cloudiest sort 
But most vivid perceptions of the difference are 
not likely to save us from surprise when we first learn 
the resuits of actual measurement of the relative bright 
ness of sunlight and moonlight The light of the sun 
is more than ha a million times greater than that of 
an average full moon—about 550,000 times, according 
fo the mest rellabie Investigations 
The brightest possible full moon, when at her vet 
nearest distance, is 470,000 times fainter than the sun, 
i tl mi three days from the full 
sends ‘ than a millionth part of 
Prola one would evel have 
4 ‘ | I pis reneri llipressivl s 
that the disproy tion was anything like 
o gz! i i vy < eason for his 
name the traordinat rupee of 
SItiv the vwlaptability of the 
huma ‘ cm ‘ ‘ pertect re 
ilabie l the fu ue e of the nool 
da su re njur fi the 
hi lk ‘ f ' ordinars imi 
iy i the n t Intelise rriure 
in i“ ! ‘ Ss ma cuuse 
em 
l mam h l lie fainter 
st TT eves el us etlicient 
1 ! lit uu i SCupM “uh 
thi i oO 1 i he imit of their 
LD When we tnquire hut is thie 
i est light which, showl white 
ur! ‘ na dark room, W e Visible at 
‘ j ents hov that the ight of 
(tie X “ l ‘ t be dis 
net \ ‘ il the ols ers eyes 
mve been \ rested i he dark This 
faintest vi iiuminea mere than 
200.000 times fainter than fu moonlight, 
ind is neo than one hundred thousand 
billion times less than full sunlight No 
artiiicia optica instrument can even 
remote ipproa is enormous range 
f ete Ivete 
1c 1vV loch 
Kiesults which are almost equally re 
irkable, though less startling, are ob 
tulle 1 peausures are made of the 
lorbgrbatane of the Moo! at different 
hases The half-moon looks half as big as the full 
moon, and one would suppose off-hand that it ought to 
give us half much light; but the measures show that 
it actually sends us not quite one ninth as much light 
is th fu TE Similar conditions exist at other 
robisase f example, the gibbous moon, two days and 
i half after the first quarter, shows a visible illum 
nated area which is three quarters of the full circle; 
but it is only one quarter as bright as the full moon 
The crescent, two and a half days before the first 
quarter, appears to have one quarter the area of the 
whole circle, but it sends us less than one thirtieth of 
the full moon's light 
Measurement of the brightness of the planets 
Mereury and Venus, which alone come into such posi 
tions that we can see them in the half-moon or cres 
cent phases, show that their light behaves in a similar 
way. Mercury. over the range of positions in which 
we can observe it, behaves almost exactly as the moon 
would do in his place For Venus the phenomenon is 


her brightness at the half-moon phas« 
for the 


and 


less pronounce 
(after 


her 


aliowance has been made variations in 
the Earth 


of the full phase 


distance from Sun) being one 


quarter that 
for their 


explanations 


Such curious facts arouse a lively desire 


this « reasonable 
The relative faintness of moonlight com 


remarkable after a 


explanation, and in "use 


are at hand, 


pared with sunlicht ceases to be 
based on the sizes and distances of 
the full 
fell 


one 


imple calenlation 


the sul 
reflected back 


and moon, shows that, even if moon 


to 


could 


which upon 


fifty 


us all the sunlight 


not send us more than 


By Prof. Henry Norris Russell, Ph.D. 


thousandth much light as the sun does Since 


puirt as 


the actual light of the full moon is but one eleventh, even 
of this, it follows that the moon reflects only about 
% per cent of the light which falls on her—the re 
nauindet being absorbed, and transformed to heat 

the lower surface. This may seem a low reflecting 


with that of ordinary 
the 


wwer, but it corresponds roughly 


vray rocks, and so is consistent with idea 


entirely 


that the moon's surface is composed of rocks like those 


which familiar on the earth 


of the 


from 


with we are 
of the moon’s brightness as 


the 


falling off 
full 
at the half-moon, for example, the sun's rays 
of 


them 


A part 
the 


she departs phase is explained by 


that 
the 


fact 


strike most conspicuous portions her surface 
that 
full 

account for the half 
full 


great deal 


obliquely, and are so spread out over they 


do not light them up as strongly as at moon. 


Calculation shows that this might 


moon, in- 
of 


being third as bright as the 


of 


moons one 


stead one half; but this fails by a 


explaining the moon's observed behavior 


discrepancy may be 


\ reasonable explanation of the 


At 9 o'clock 





At 8%, o'clock 
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fouml in the known roughness the moon’s surface. 


How 


evel 


of 
| 


this acts can be understood by anyone who has 


looked ‘broken road” of clean but 


the 


trampled snow, whet sun was low 


Under the sun, the broken road shows as a dark track 


the smooth white waste on either side Face 


“UCTOSS 


about, away from the sun, and it seems a bright track, 


around it 
The 
is broken up into irregular lumps and balls, while that 


whiter than the untrodden snow 


The reason is fairly obvious snow in the road 


on each side is smooth. When we look toward the sun, 


we see the shaded side of these lumps, while the 

reflected 

the 
the 


sun's 
the smooth unbroken surface ; 
looks dark. 


sunward 


rays are from 
In the opposite 
the of 


almost 


hence, naturally road 
of 
face the sun 
the 


falls very obliquely. 


direction we see side lumps 


snow in the road, and since these 


they look brighter than smooth surface 


the 
us apply 


squarely, 
upon which sunlight 

Now let 
whose surface we know 
or hills When the 


the track of the incident 


the same principle to the moon, 


covered with mountains 
s full, 
sunlight 
for at 


the sun shines vertically 


to 


are looking down 


moon we 
nearly 
of 


and 


(or BO)” 


the 


evell 


very 
the 
the 


abrupt crags cast no shadow, while near her apparent 


nd can see no shadows; center 


on moon, 


cdlish 


edges, where the mountains cast shadows, they are be 
him the mountains themselves, and concealed by them. 

But the farther we get out of the line between the 
moon and sun, the more we will see of the shadows. 
On the moon, where there is no diffused sky-light, the 
shadows are exceedingly black, and their existence 


darkens the average of the surface in exact proportion 


lock : Nov. 


their extent When the moon is a crescent, and we 


looking at her in a direction almost opposite to that 


to 
are 
we 


sunlight must see the shady 


hillock, and it is no wonder that her light 


in which the comes, 
side of every 
appears so faint. 


The visible shadows of the lunar mountains, however, 


could hardly account for so large an effect as is ob- 
served. To explain it fully we must suppose that 
much, if not most, of the moon’s surface is covered 
with masses of broken rock, in whose interstices 
shadows are formed, far too small to be seen by us 
singly, but betraying themselves by their combined 
effect. 


When we consider the great changes of temperature 
to which the surface of the moon is subjected, which 


may well shatter the surface rocks, and the absence 
of those agencies which on earth cause fragments of 
rock to decay into sand or clay, this hypothesis seems 
very plausible. 

The behavior of the other planets can be explained 
in a similar wa) Mercury must have a surface about 


for 


pronounced, 


as rough as the moon's, while Venus, 
far 


is in all probability much smoother. 


which the effect is less 


Before leaving the subject of the 
moon's brightness it may be well to ex- 
plain that the reason why winter moon 
light is so much brighter than moonlighs 


in summer is that, the moon being higher 


in the sky, the rays have to pass through 


a smaller thickness of air, and suffer less 
absorption. In our latitude, the full 
moon in mid-summer is rarely seen at an 
altitude of much over 20 deg. above the 
herizon, and under these circumstances 
more than half her light is lost by at- 
rospheric absorption 
The Heavens 

(our nap shows clearly what stars we 
hii hope to see in the evening hours. 
The great square of Pegasus is so high 
uu the south as to seem nearly overhead. 
East of it we find the little triangle of 
Aries, and below this the Pleiades, and 
the V-shaped group of the Hyades, in 
Taurus, and, still lower, Orion is rising. 
Perseus and Auriga are in the northeast 


with Andromeda above them. The Great 
fear is low on the northern horizon, with 
the Little Bear and the Dragon above, 
and Cassiopeia still higher. Cygnus, 
Lyra and Aquila form a fine group in the 
west The southern constellations 


Capricornus, Aquarius, Pisces and Cetus, 
duil, but 


Nov. 7 


Nov, 16 are comparatively very relieved 





the brilliant presence of Jupiter. 
The Planets 


Mercury is an evening star at the 


beginning of the month, and is visible for 
a few days in the twilight though too far south to be 
conspicuous. Then he draws in between us and the 
sun, and passes through inferior conjunction on the 


22nd, to reappear as a morning star early next month. 


Venus, having passed in Sep- 


superior conjunction 
tember, is theoretically an evening star, but is too near 


the sun to be seen without a telescope. 


in Gemini and Cancer, ris- 


ing at midnight when the month begins, and nearly an 
in 


Mars is a morning star 


earlier at its close. and 


to the 


hour Jupiter is Pisces, 
10 P.M. in the 


he is very well observable. 


comes meridian about middle 
of the so that 

Saturn is in Gemini, and is in quadrature west of 
the the 10th. He mses a little before 11 P.M. 


and is visible till dawn. 


month, 


sul on 
in Capricornus, coming to the meridian 
P.M. the ist, and 6:20 the 31st. 
Neptune is in Cancer, not far from Mars, with whom 


Uranus is 


about 8:20 on on 


he is in conjunction on the 11th, and is observable in 


the early morning. 


The moon is in her last quarter at 5 A.M. on the 
Ist, new at 5 P.M. on the Sth, in her first quarter at 
10 A.M. on the 15th, full at 7 P.M. on the 22d, and 
in her last quarter once more at 11 P.M. on the 30th. 
She is nearest us on the 27th, and farthest off on the 
lith. While passing around the zodiac, she comes into 


conjunction with Saturn on the 1st, Mars on the 2d, 
Neptune on the 3rd, Venus on the 9th, Mercury on the 
10th, Uranus on the 16th, Jupiter on the 19th, Saturn 
again on the 29th, Neptune on the 30th, and Mars on 
the 31st. 


Princeton University Observatory. 
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The Naval Advisory Board of Inventions—I 


A Brief Biographical Summary of Its Membership 


\ ENTION has 
4 prominent technical and scientific men that the 


Secretary of the Navy has appointed as advisers in 
relation to inventions that may be of service to the 
Government, and it is generally appreciated that every 
one of these gentlemen has, in his own affairs, had 
wide experience in considering inventions, not only 
those originated by himself, but by others, for many 
years, and there is every reason to believe that this 
board will not only be most competent to offer advice, 
but will be eminently fair in its proceedings, a matter 
that is fully guaranteed by the standing of the members. 

As it will be remembered the men constituting this 
board were selected on the recommendations of a num 
ber of the leading technical associations in this coun 
try, each of which proposed the names of two members 
considered to possess the requisite qualifications for 
the discharge of the important and delicate duties to 
be delegated to them; and to enable our readers the 
better to judge of these matters for themselves and 
to make evident the excellence of the selections the 
following brief biographies are given. 
That 

- 


chairman of the board is eminently 


Thomas Alva Edison should be selected as 
fitting, both on 
account of his remarkably wide experience, which in 
cludes a multitude of different subjects such as few 
men have ever attempted to undertake, and because of 
is personal reputation. Born in 1847 in Milan, Ohio, 
his education was entirely self-acquired, and in his 
early years he took up the occupation of a telegraph 
operator; but his predeliction for scientific and tech 
nical matters, and his wonderful aptitude for solving 
intricate problems in those directions soon called him 
to other fields, and his subsequent history is well 
known. His early interests were naturally in the dire« 
tion of improving telegraphic apparatus, and some of 
his early inventions related to multiplex telegraphic 
transmission; but his field of activity constantly wid 
ened, and he has made notable improvements, to men 
tion only a few, in the phonograph, electric lighting 
systems, storage batteries, the telephone, the aerophone 
and moving pictures. In all of his work he has not 
only been a prolific inventor, but an intense and close 
student of modern improvements in many directions, 
which has given him a wide experience in estimating 
the value and utility of inventions, and this, added 
to his wonderfully diversified information, should make 
his judgment on inventions of peculiar value 

The American Mathematical Society nominated to 


the board Professor Robert Simpson Woodward, of 


already been made of the board of 

















Thomas A. Edison, Chairman 


Washington, D. C., and Professor Arthur Gordon Web- 
ster, of Worcester, Mass. Prof. Woodward is an en 
gineer and an astronomer. He was born at Rochester, 
Mich., in 1849, and took his degrees as Civil Engineer 
and Doctor of Philosophy at the University of Mich- 
igan, and has received other honorary degrees from the 
Universities of Wisconsin, Columbia and Pennsylvania. 
He has served as assistant engineer in the U. S. Lake 
Survey, assistant astronomer in the U. S. Transit of 
Venus Commission, astronomer of the U. 8S. Geological 
Survey, and has served in the Coast and Geodetic 
Survey. He was Professor of Mechanics, Physics and 
Mathematics at Columbia University, and has served 
as President of Carnegie Institution and as an officer 
of a number of scientific societies. He is an authority 
on mathematical physics and other branches of science. 
Prof. Webster is Professor of Physics at Clark Uni- 
versity, Worcester, an institution distinguished by the 
excellence of its faculty. He was born at Brookline, 


Mass., in 1863, and graduated at Harvard University, 
after which he spent much time in advanced studies hu 
Berlin, Paris and Stockholm. Te is a high authority 
on physics, and a member of many learned societies. 

The American Society of Civil Engineers selected 
Murray 


eminently qualified for seats on this Advisory 


Hunt as being 
Lo ird 


Alfred Craven and Andrew 


— 
iis long 


Mr. Craven is widely known on account of 
various branches of municipal en 


He is a son of Rear Admiral 


connection with 
gineering in New York city. 
Thomas C, Craven, and a nephew of Alfred W. Craven 


for many years Chief Engineer of the old Croton 





Aqueduct. He was born in Bound Brook, N. J., in 
1846 and graduated from the U. S. Naval Academy 
After serving a year he resigned with the rar of 
Master, and took up his life work as a civil engines 

first on the California Geological Survey. Later he 


did considerable irrigation work and practiced his pro 
fession in Virginia City, where he established an en 
viable reputation as a mining engineer in connection 
with the development of the celebrated Comstock mine 
In 1SS4 he became Division Engineer on the new Croton 
Aqueduct. He has held a number of important posi 
tions in the engineering work of New York city, and 
in 1910 became Chief Engineer of the Rapid Transit 
Commission of New York. In his public connections 
he has established a reputation for stalwart honesty, 
and his opinions on all engineering questions are held 
in high esteem on account of his wide experience and 
accurate knowledge of technical matters. Mr. Hunt is 
a resident of San Francisco, where he occupies 

position in his profession as an engineer 
S. Naval Academy of 1879, 


and has had wide experience in steam and gas plant 


prominent 
He is a graduate of the U. 


as well as in hydro-electric developments, in whic! 
branches he has had much experience. 

The nominations of the Inventors’ Guild were Pet« 
Cooper Hewitt and Thomas Robins, both well and 
favorably known to the public. Mr. Hewitt was bor 
in New York in 1861 and graduated from Stevens hh 
stitute as a mechanical and electrical engineer. He 
also holds an honorary degree of Doctor of Scienc 
from Columbia. He is best known for his inventior 
of the electric rectifier and the light which bears h! 
name, but has done very extensive research work in 
practical electricity, in which he is an acknowledged 
authority. He is a member of a number of learned 
societies and has held offices of trust. Thomas Robins 
is a resident of Stamford, Conn., where he is engaged 


(Continued on page $12) 
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America As Her Own Chemist 


First National Exposition of Chemical Industries Discloses Great Strides Made in Manufacture of 


FHVUL resourcefulness of Americans in manufacturing 
] hew products and devising novel processes is again 
fercibiy demonstrated; this time it is in the form of 
chemicals and chemical equipment heretofore supplied 
by Germany, but now unavailable from that former 
purveyor of the world’s manufactured chemicals and 
dyes, because of her commercial! isolation 

The remarkable advance made in the production 
of chemicals and dyes in the United States during the 
past twelve months was much in evidence at the First 
National Exposition of Chemical Industries held in the 
Grand Central Palace, New York City, during the week 
of September 20th Not only chemicals and dyes, but 
also the many requisites of laboratory equipment, here 
tofore supplied almost exclusively by Germany, were 
prominently featured 

In a general way the exhibits were divided into 
three main classes: First, chemicals, ores, metals, dyes, 
drugs, paints and other manufactured products of simi 
lar nature: second, apparatus and equipment for chem 


ical laboratories, and third, machinery and equipment 


for manufacturing chemists, the treatment of ore and 
other purposes 

The fact that the United States depended almost 
wholly on Germany for many of the chemicals and 
dyes empioyed in the leading American industries at 
tached the greatest interest to the displays of domestk 
manufacturers of chemicals and dyes According to 
one of the exhibitors engaged in manufacturing dyes, 
previous to August Ist of last year Germany was sup 
plying ciose on to 95 per cent of all the dyes employed 
in the United States And not only did the Teutonic 
manufacturers enjoy a monopoly in the finished prod 
ucts, but they controlled the supply of benzol and 
other chemicals essential to the making of dyes 
American firms supplying the five per cent portion of 
the United States dye consumption were obliged to 
purchase their raw materials from Germany, for the 
reason that it was then considered unprofitable to 
eompete with the Germans in producing the raw ma 
terials because of the higher wage scale existing here 

The advent of toluol produced by the Rittman pro 
cess came at a critical moment to the American dye 
producers, Many of them purchased large quantities 
of this chemical and it was indeed fortunate that they 
did, since the British Government has recently con 
tracted for the entire output of toluol of the leading 
American producer for a period of several years. The 
price paid by the British Government is far beyond 
that offered—or could possibly be offered—by dye 
makers However, it is believed that others will soon 
be producing the chemical for home consumption 

So it will be appreciated that the exhibits of the dye 
manufacturers were of particular interest, displaying 
as. they did long rows of containers filled with dyes 
of yaried colors. The American-made chemical prod 
ucts also shared the keen interest of the visitors, since 
the commercial possibility of successfully replacing 
German chemicals was considered doubtful by many 

The metallurgical exhibits were generally in the 
nature of displays of ores and the products and by 
products of refining, all of which were highly inter 
esting from an educational standpoint. 

Numerous were the chemical apparatus and labora 
tory requisites exhibited, many of which were quite 
conventional, while a goodly portion were novelties 
just developed to the marketable stage. Among the 
most prominent of the novelties were the following: 

A direct-reading specific gravity balance known as 
the “ gravitometer ” for solids, pigments or other finely 
divided materials which are insoluble in water, re 
quiring no calculations nor the use of weights; the 
Riche Adiabatic Calorimeter which renders possible 
the exact determinations of caloric and combustion 
contents of coal, coke, heavy oils, food and other 
products because of its vacuum-cup feature which pre 
vents intercommunication of outside and inside tem 
peratures; a workshop microscope that may be used 
for examining the exterior or surfaces of metal prod 
ucts and which is provided with a miniature electri: 
lamp to illuminate the surface that is being examined ; 
the Fleming Combustion Apparatus for rapidly and 
accurately determining the amount of carbon in all 
grades of steel by direct combustion; the “ cligh 
Temp” furnace operating on commercial electric power 
cireuits and producing temperatures up to 1800° C 
the resistor element consisting of a special mixture 
vf granular material which can be renewed occasion 
ally; the “Tapalog” apparatus which is essentially 
a recording galvanometer and can be used for making 
permanent records of certain performances of ma- 


Chemicals and Equipment 


chinery, such as the variation of the heat of a fur 
nace; the Banks’ generator for producing hydrogen 
sulphide gas and possessing the advantages of port 
ability, absence of odor, precipitation under constant 
pressure which can be regulated at will, definite means 
of ascertaining when precipitation is complete, and the 
elimination of loss due to bubbling; the Freas electric 
conditioning ovens for the determination of moisture 
in textile materials; and, lastly, an analytical scale 
which eliminates all small weights and beam riders, 
using instead a platinum or gold chain that may be 
varied to alter the weight by the simple turning of a 
thumb screw 

Laboratory glassware and porcelain ware is now 
being manufactured in the United States and it is 
claimed that the domestic products compare favorably 
with those of German manufacture, although it is ad 


mitted that the imported Jena glassware is still su 
perior to any so far produced. Made-in-America glass- 
ware and porcelain ware were shown in abundance. 

Among the exhibits of machinery and equipment for 
manufacturing chemists was a most interesting instal 
lation of smoke precipitation apparatus. Black smoke 
issuing from a smokestack was immediately dispelled 
upon the passing of current from a 100,000-volt trans 
former through the wires arranged at the mouth of 
the smokestack. Not only ordinary black smoke, but 
dust from smelters and refining furnaces, acid mists, 
dust from grinding and butling machines, zine oxide 
fumes from brass casting shops and other undesirable 
forms of smoke can be precipitated by electricity. 

Other exhibits of this nature were centrifugal sepa 
rators of many different kinds for clarifying or filter- 
ing precipitates or solids from a containing liquid, or 
for the separation of two liquids of different specific 
gravity. There were also exhibited electrostatic sepa 
rators for the sorting of ore, based on the principle of 
like charges repelling and unlike charges attracting 
each other, steam jacketed Kettles and vacuum pans, 
agitators, evaporators, furnaces and caldrons, vacuum 
drying apparatus, impregnating apparatus, vacuum 
pumps, digesters, percolators, water purifying equip 
ment, enamel-lined tanks, pots and pipes, lead and tin 
lined iron pipes and fittings, filter presses, rotary 
vacuum filters, rotary pressure filters, rotary thick 
eners or clarifiers, rotary hopper dewaterers, pyro 
meters and electrical equipment employed in the chem 
ical and metallurgical industries, kneading and mixing 
machines, huge castings for chemical and metallurgical 
plants, concentrating mills for handling ore, and other 
machinery and equipment of similar kind. 

Not the least impressive and instructive displays 
were those of the United States Government Depart 
mental and Bureau Exhibits, occupying a large floor 
space. The United States Department of Commerce, 
Department of Foreign Trade, displayed its numerous 
bulletins and consular reports which are proving so 
valuable in the extension of American trade to over 
sea markets. The Bureau of Soils exhibited a large 
collection of soils and fertilizers together with brief 
data as to their characteristics and merits. 

Modest, although not the least interesting, exhibits 
were those graphically telling of the utilization of 
waste cherry pits, raisin seeds and apricot pits. The 
products obtainable from these heretofore discarded 
materials are little less than a revelation. For in 
stance, from the 1,600 tons of cherry pits produced 
annually, 448 tons of kernels are obtained, which in 
turn produce approximately 255,000 pounds or 21,000 
gallons of syrup, 5,000 gallons of alcohol, 685,000 pints 
of jelly, 300 tons of meal, three tons or 6,000 gallons 
of volatile oil, and 1534 tons or 268,000 gallons of fixed 
oil. Equally striking is the utilization of waste raisin 
seed. The annual yield of these seeds is anywhere 
from 3,000 to 4,000 tons. Approximately 550 to 740 
tons or 96,000 to 128,000 gallons of syrup is obtained 
therefrom There is a yield of 41,000 to 54,000 gal 
lons of alcohol made from the syrup. Approximately 
340 to 460 tons or 90,000 to 120,000 gallons of fixed oil 
is obtained after the extraction of the syrup. Paints 
and soap can be made from the oil. Tannin extract, 
suitable for the tanning of leather, is obtained after 
the extraction of syrup and fixed oils, in quantities of 
30 to 445 tons. From 1,600 to 2.200 tons of meal 


s obtained after the extraction of syrup, fixed oil 
and t n extract. Lastly, the utilization of apricot 
pits is of equal interest to those of the cherry pits 
and raisin seeds. 

The annual output of apricot pits is in the neigh 
berhood of 5,000 tons. The apricot kernels from these 






amount to 1,250 tons. Fixed oil is obtained in quan 


tities of from 350 to 400 tons, and volatile oil in quan- 
tities of from 18,000 to 22,000 tons. From 640 to 740 
tons of meal is also obtainable. 

A miniature Rittman process apparatus commanded 
no little attention, due to the recent introduction of 
this discovery which came to the rescue of American 
dye makers at a very critical moment. With this pro- 
cess, gasoline, benzol and toluol are produced. 

The exhibit of the Bureau of Mines consisted of 
the most recent safety appliances employed in Ameri- 
can mines. There were shown the Draeger, West- 
phalia, Fleuss and National smoke protectors and res- 
pirators for mine rescue work, as well as various types 
of apparatus for the resuscitating of persons overcome 
by gas, smoke or electric shocks, prominent among 
which were the pulmotor and lung motor. 

The Department of Geological Survey exhibited a 
collection of economic minerals recently studied and 
described, numerous photographs, and the bulletins 
recently issued by the Department. There was also 
exhibited a complete field set for determining the ash 
in coal, weighing but 34 pounds complete and contained 
in a case measuring 11 x 13% x 14 inches. This set 
has been designed to meet the needs of field parties 
of the U. S. Geological Survey and permit of ash tests 
with a possible error not exceeding two per cent. A 
few of the more important pieces of this set are folding 
scales and weights, sieves, crucibles, spatula, brushes 
und tweezers, triangle pipe stems, mortar and pestle, 
gasoline blow torch of special design, tin boxes for 
samples, lead foil, thermometer, and an air bath or 
drying oven of heavy, polished copper. A portable 
still used by the U. S. Geological Survey for making 
field tests on oil shales was also exhibited. 

The many uses to which wood may be put, aside 
from its conventional employment as lumber, comprised 
the leading feature of the Department of Forestry ex 
hibits. In an effort to substitute other wood for 
spruce which is now being consumed at the alarming 
rate of about one and one-quarter million cords an- 
nually in the production of one and one-quarter million 
tons of newspaper stock, the Forest Service Ground- 
wood Experimental Station at Wausau, Wis., recently 
experimented with other wood pulp with interesting 
results. Fourteen different samples of paper were pro- 
duced and printed on by the New York Herald and 
St. Louis Republic. Each sample of paper was com- 
posed of twenty-five per cent hemlock sulphite and 
seventy-five per cent groundwood of the following spe- 
cies: Spruce, white fir, balsam fir, Engelmann spruce, 
California lodgepole pine, Noble fir, Sitka spruce, Al- 
pine fir, Tamarack, lodgepole pine, Amabilis fir, west- 
ern hemlock, western yellow pine and red fir. Samples 
of these papers, both plain and printed, were on ex- 
hibition. 

Specimens of osage orange wood were exhibited as 
well as samples of tin mordanted and chrome mor- 
danted wool dyed with osage orange, together with 
samples of chrome tanned leather dyed with osage 
orange extracts, Mexican (Vera Cruz) Fustie was 
also shown, accompanied by samples of tin mordanted 
and chrome mordanted wool dyed with it. 

Domestic osage orange of Texas and Oklahoma 
has been found to contain the same dyeing principles 
as foreign fustic. The northern-grown osage orange 
does not contain the dye in commercial quantities. 
From 25,000 to 50,000 tons of usable osage orange is 
now obtainable in the United States. The wood con- 
tains ten to eleven per cent of tannin and this feature 
is now being investigated commercially as a source of 
tanning extracts. Specimens of Jamaica Fustic as 
well as wool dyed with it were also shown. 

Distillation of hardwood produces many commercial 
products of value. The wood in the form of cord- 
wood is heated to 750-800 deg. Fahr. in special retorts. 
The crude distillate on refining gives acetate of lime, 
wood alcohol and tar, while the residue in the retorts 
is charcoal. Over one and one-quarter million cords 
of wood were distilled in the United States during 
i914. An average cord will yield nine to ten gallons 
of alcohol, 170-200 pounds of acetate, 15-25 gallons of 
tar, and 48-52 bushels of charcoal. Several important 
industries are dependent upon these products for their 
raw materials. 

The extraction of resinous wood also yields many 
products of importance. Stumps or other “fat” waste 
of longleaf pine are treated by this process. The 
wood is first reduced’ to chips, producing wood turpen- 
tine and pine oil. The chips are then treated with 
hot petroleum in order to obtain a low grade rosin. 


(Continued on page 312) 
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THE WORLD’S RECORD 
LOW GEAR RUN 


” HE life of the average 
motor car,’ saysa writer 
from the war zone, ‘“‘is 

less than thirty days.” Not re- 

ferring to destruction by shot 
and shell, but to wear and tear 

—the inability of the car to hold 

up under hard service over 

rough roads. 

Here for the first time, the 
automobile world is finding out 
what hap- 
pens when a 
motor car is 
driven by 
men who 
cannot spare 
a thought for 
the car but 
only for 
the service = 
they get out aaa. 
of it. N 

The big- 
gest problem 
the motorist 
faces today is 
wear and 
tear and de- 


= cen Y 
| | 860 MILES Veash in a Frankin Touring Caron Sunday mornin 
| hog #2 6 to deme te San Francisco Cal afl the 


more insistent terms than ever 
— What will the car do and 
what will it cost in upkeep 
and deprectation ? 

How many motorists have 
ever seen a Franklin Car in the 
Used Car Dealers’—or offered 
in the Sale and Exchange col- 
umns of the Sunday papers? 

Franklin cars built in 1902 
and 1903 are still running. 


-—— 


————————— 
J WMS Cormmach started. from Walla Male | 


in Low Gear, 22.02" W ll he Arr ve § 


860 Mines ON Low GEAR Sie 











preciation. 

Last year 
these two 
items alone 
cost the 
car owners 
of America $400,000,000. 

Your average owner hesi- 
tates to demand from his car al] 
the service he has a right to ex- 
pect. He is always favoring 
the engine, the tires, the com- 
plex system of parts and 
plumbing. 

Taking all possible care, he 
still faces an unreasonable de- 
preciation. 

Car owners, patient and a 
bit timid at first, are asking in 


Here is the hardest test an automobile was ever put to—a 
can do, and of the great efficiency of Franklin Direct-Air-Coo 
August 4th, this Franklin Car arrived in San Francisco at the finish—after a run of 860 miles on low gear from 
Walla Walla, Washington, all the way without once stopping the engine. High and Second gears were removed 
from the car, and the transmission sealed before the start; and the car officially inspected and affidavit made 


by technical observers in San Francisco. Running time, 83 hours and 40 minutes—over 10 miles an hour. The 


route was the hardest possible, and was purposely chosen as an additional test of the de 
Car —through the John Day River Gorges, the Harney Desert in Southern Oregon, the 


Burney Pass in California. 


Two things are responsible 
for the long service life of the 
Franklin Car—The Franklin 
System of Direct-Air-Cooling, 
and the Franklin Scientific 
Light-Weight. 

The Franklin Direct-Air- 
Cooling System does away 
with 177 parts—piping, pump, 
gears and fittings—the weight 
of water, the danger of freezing 
in Winter, of boiling in Sum- 
mer, of bursting pipes, leaky 


WHEN | 


ractical demonstration of what a Franklin Car 
ing. At 5.50 o’clock on Wednesday afternoon, 


radiator and cracked water 


jackets. 

Scientific Light-Weight 
means first of all a critical 
selection of materials. 

For the Franklin alloy steel 
we pay a premium of fifty per 
cent, to obtain the highest 
quality. 

The vanadium cast iron 
in Franklin cylinders costs ten 
per cent 
more than 
the gray cast 
iron com- 
monly used. 

Owing to 
the grade of 
steel, Frank- 
lin springs 
cost fifty per 
cent more 
than the 
usual auto- 
mobile 
springs. 

The /am- 
inated wood 
sill of the 
Franklin 
costs fifty 
per cent more 
than the 
typical steel 
frame—but 
is stronger, lighter, more resil- 
ient: adds to the flexibility and 
comfort of the car, 

If you have owned and oper- 
ated any make of motor car, 
you have some first-hand ex- 
perience with repair costs and 
depreciation. 

The Franklin Facts about 
long service life can be obtain- 
ed from any Franklin dealer. 

Get them. They mean more 
to you today than ever. 


ndability of the Franklin 
iskiou Mountains and the 





FRANKLIN AUTOMOBILE COMPANY 


SYRACUSE. N. Y. 
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The American Patents of 


VISLOK frei vu 


Are For Sale 


IBRATION spells danger. The security of machinery 
automobiles, steel construction everything held together 
by bolt and nut—depends on the inseparability of that 


bolt and nut under a working load. A loose connecting rod 
may ruin a car —a single disconnected nut may destroy valuabk 





and intricate machinery 

There has been a crying demand for a simple nut that will giv 
a rigid, locked-to-stay-locked embrace to the bolt 
That nut has arrived 


Vislok has been adopted by leading British concerns such as— 





The British Admiralty Victoria Falls & Power Co. 
Johannesburg 
London Gas Light & The Blackpool Tramways 
Coke Co. Co., Ltd. 


among many others 


What is Vislok? 


Engineers say Vislok is an innovation. It is a new method of 





















interlocking the nut with the bolt by causing the two threads 
to embrace so tightly that the lock not only is perfect but also 
has a tendency to become even tighter when under strain. 
1. Vislok will fit any standard belt —whether old or new. It is 
self contained and can be locked in any position on the bolt 
2. Vislok is a single lock-out of twin form the tw 
parts are ca ec of rotat but cannot separat and 
has a solid continuous thread 
3. Vislok is lc of bright drawn mild steel to standard 
4 Vislok asily applied, locked or removed with an ordinary . 
> Vislok has no loose or auxiliary parts and nothing to damage 
the bolt thread. It can be rie and re-used edofenitely | 1é€ ; | ¢ . ec = I i OW 
Initial cost is the only cost 
You are invited to investigate Vislok Th —— d : 
Vislok has brought wealth to its English Patent holders. Think e a i, simp e an convenient. 
of its possibilities to American engineers, machinists, railroads A f fj { 
automobile and cycle manufacturers, miners, shipbuilders, et< touch of the Soke it. starts or 
After every shadow of doubt, as to the almost phenomenal possi- h S hr |, 
bilities of Vislok, has been removed from the minds of engineers StO} the motor. par kn t ott e may 
in the leading centers of the world, its patent rights for the United be ed V 7 h j ith h nd 
States of America are offered for sale. operat t out ta ing einer na 
from the wheel. The driver sits at the 


A representative of Vislok, Ltd., is now in the 
United States and will be glad to arrange - i 
‘ - pri — re gy 0 right, the safe and correct position for 
© meet this representative -to see Visio to have it demon . 
: American rules of the road. 


strated and fully explained — to learn the proposition of its owners 





communicate with 


VISLOK, Ltd. 723 ned anne. -~ nl. | The Pierce-Arrow Motor Car Company Buffalo.NY. 
nics esccaternitaaiead.sndien 

















THE TURKISH CIGARETTE 


That MURADS are 


‘Better than many 
25 cent cigarettes 
is NOT a mere claim 


_Murads ARE better—because better, 
higher-priced tobacco goes into Murads. 


Much of the tobacco used in many 25 cent 
cigarettes could never get into the Murad 
brand. These facts are perfectly well known 
among cigarette manufacturers. 


We Challenge Contradiction 


Don't pay 25 cents for a cigarette whose 
price is the only expensive thing about it. 
A half dozen puffs will show how much 
betten Murads are. : 


Makers of the Highest GradeTurlush 
and Egyptian inthe World 





FIFTEEN CENTS 
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RECENTLY PATENTED INVENTIONS 

These columns are open to all patentees. 
The notices are inserted by special arrange- 
ment with the inventors. Terms on applica- 
tion to the Advertising Department of the 
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Of Interest to Farmers. 
COTTON SEED PRESS.—W. McC. Neate, 
479 W. Washington St., Greenville, N. C. This 
invention relates to the extraction of oil from 


seeds, such as cotton seeds, and one of the 
main objects thereof is to move said seeds 
through a gradually constricted passage con- 








COTTON SEED PRESS. 


tinuously by the movement of the walls of said 
passage. It provides means for adjusting said 
walls to any angularity, to 
correspondingly effect the degree of inclination 
of the 
the passage 


desired degree of 


formed thereby. 


Hardware and Tools. 
SPRINKLER H. E 
Amarillo, Tex. This invention has 
to devices employed more particularly for 
sprinkling and the object thereof is the 
provision of convenient 


reference 


lawns 
a simple, 


—_ 









AS / 


ty 





SPRINKLER. 


sive device which can be easily and quickly at- 
tached to a garden hose, and which device has 
simple means for placing the into opera- 
tive or into inoperative position 


same 


Of General Interest. 
APPLIANCE FOR MEASURING AND COM 
PUTING HEIGHTS AND DISTANCES.—R. 
R. MiILier, 1324 Fitchland Ave, Toledo, Ohio. 
The construction of the appliance is rugged, 
portable, not easily put out of adjustment, but 
easily understood, and gives results sufficiently 


accurate for the use sportsmen, 


of woodsmen, 


walls with respect to each other and to} 


Horston Sox 127, 


and inexpen- | 
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or members for the purpose of storage or trans 
portation in compact form. The stand may be 


of various sizes, circular, semi-circular or 
angular. 

HOSE RACK.—W. McC.Lintock, 1992 Bel 
mont Ave., Bronx, N. Y., N. ¥. Among the 


objects of the invention is to provide a hose 
rack adapted for paying out the hose there-| 
from either loop by loop or all in one 
according to the location of the fire with re 
spect to the stand-pipe, or with respect to ob 
stacles which may be interposed between the 
fire and the stand-pipe. 

MEANS OF ESCAPE FROM SUBMARINES. 
—W. J. KENeLy, 142 Elizabeth, 
N. J. The invention provides for a submarine 
boat substantially watertight 
| adjacent the top or any other convenient wall 
of the structure in which all or any number 
of the occupants of the vessel may congregate 
in the event of accident or disaster incapaci 
tating the propelling or controlling means for 
the vessel, and from which such occupants may 
set themselves free from the stranded 
and float to the surface of the water in life 
preservers or otherwise. 


mass, 


Broadway 


compartments 


Vessel 


Household Utilities. 
MATTRESS.—G. BE. Lackey, 138 South 7th 
St., Burlington, Iowa. This invention provides 
a device wherein the mattress is composed of 
a series of similar connected sections, each sec 
in cross-sections and having 
and wherein the 


tion being square 


its four sides of equal size, 














ea 
eh 
| 

| TY 


MATTRESS, 














connected in such manner that all 


| sections are 
used. In 


| of the sides of the sections may be 
the engraving it is shown from right to left 
| that the first and second sections are connected 
at their lower corners, while the second and 
third are connected at their upper corners. 

BROOM.—W. P. Newer, Horton, Kan 
| This broom effects considerable saving to the 
consumer by not alone doubling the life thereof 
by the provision of the two operative ends, but 
also providing a rough broom for rough work 
and a fine for finer work, and corre 
spondingly increasing the life of the broom by 
the conservation of the finer ends. 


broom 


AA Be? 


and Mechanical Devices. 
AUTOMATIC GATE.—A. WILLIAMSON, Mon- 
ticello, Ark. The relates generally 
to automatic gates, and particularly to 
that type of gate 
erated by road-side 
under the 





invention 
more 


which is designed to be op 





mechanism depressible 
and pedestrians, 


gate when 


weight of vehicles 


so as to both open and close the 
either direction. 
McFappex. Ad- 
Ness City, Kan. 
in stretching 
construction 
arranged 


passing the same in 
WIRE STRETCHER.—J. L. 
dress V. T. Miller, Attorney 
This powerful device is for use 
instance, in fence 
mechanism is 





wires, as, for 
or repair, wherein,the 
li such manner pt the operator may stretch 
the wire while sfanding at such a distance 


from the stretched wire that there will be no 


| deaner of injury in case of breakage or release 


of any of the 
CAMERA 
1918 Bacon St., St 


main objects here is to provide 


parts. 

SHUTTER.—W. C. SULLenpeR, 
Louis, Mo. One of the 
means for de 


laying or determining the 


moment of exposure | 


(without interference with the duration of the | 
exposure, whereby the operator will have time 
to be included in the photographic picture. 


Pertaining to Recreation. 
PICTURE 
An object of the 
for intermittently 
which 


Lor, Cairo, Il. 


| MOTION 
a device 


to provide 


the sprocket wheel feeds the 


























| 
DEVICE.—P. J. Tay | 
inventor is 


driving 
film It 


wiremen, prospectors and others who wish an | provides a device in which the intermittent 
|} movement of the film is caused by the action 
j mw 
Gq Pla 
¢ aI 
| i | 
APPLIANCE FOR MEASURING AND conn iL 
HEIGHTS AND DISTANCES. “ - | 
| ii-— 
approximate measure of the heights of trees, | tt 
wires, projections, hills and the horizontal dis ro] 
tance to a point directly below some point on ie 
the hillside and similar measurements which ia | @ 
cannot readily be made by direct measurement Ls] 
with a tape line or other ordinary method un 
less regular surveying instruments are re- 
sorted to | 
REINFORCEMENT FOR PIPE INSULA- 
TION.—W. B. Gray, 1327 South 22nd St., MOTION PICTURE DEVICE. 
Louisville, Ky. The inventor provides a de thus making the movement quicker 


vice for use with pipes having insulating cov 
erings, too soft to hold its form under the 
weight of the pipe which it covers, and adapted 
to be connected with the pipe and to be ar- 
Tanged between the pipe and a support of the 


character shown and described in his co-pend-| 
| 


ing application, Serial No. 851,222. 
PLANT AND FLOWER STAND.—A. T. 
CHALK, Homewood, Baltimore, Md. This im 


provement is constructed with special reference 
to lightness, cheapness, durability, and adapta- 
tion for detachment or dissociation of its parts 


of a spring. 
and preventing the flicker whick is 
with devices of this kind when the 
run slowly. It also provides a device 
necessity of using a cutting shut 
is being run slowly. 


attendant 
latter are 
which 
| obviates the 
| ter when the machine 
these patents will 
AMERICAN for 
name of the 
and f 


NoTE.- 
| be furnished by the 
ten cents each, Please 
patentee, title of the 

' this paper. 


Copies of any of 
ScreNTIFI« 
state the 


invention, date of 


| 











“Exide” Service 


for Auto Starting and Lighting Battery Users 


There’s a helping hand—in fact hundreds of them—reaching 
out to you through the “ Exide” Service Organization. 


We build into the “Exide” Starting and Lighting 
Batteries the utmost service-giving ability. 


We follow them up with a Service Organization 
which aims at the prevention of battery trouble, not 
merely at its cure—at the insurance of good battery 
performance, not merely at an adjustment for poor 
battery performance. 


The *‘ Exide’ owner is not dependent on his own 
battery knowledge nor on the well-meant but often 
mistaken advice of his neighbors. 


We offer you through the “ Exide’’ Service Organ- 
ization practical help of the most direct and telling 
kind, enabling you to get from your “ Exide” Battery 
the eminently satisfactory performance of which it 
is capable. 


“Exide” Service is country wide. It centers at 
our factory, the largest and best equipped in the 
country. Itis directed through 16 Sales Offices in 
the largest cities. It reaches you and every “ Bxtde”’ 
user through 13 “ Exide’ Battery Depots (practically 
factory branches) in the largest cities and through 
hundreds of “* Exide’’ Service Stations in the larger 
cities and towns—East, West, North and South. 

The.“ Exide’"’ Battery Service card (yours is wait- 
ing for you if you have not already received it) is 
distributed by “ Exide’? Depots and Service Stations. 
It's your pocket reminder of a standing invitation to 
avail yourself of “xide’’ Service. 


** Exide” Quality and “xide’ Service can be 





enjoyed by any car owner. There is an “Exide” 





Starting Battery for every car. 








FREE INSPECTION 
SERVICE 





ens service from your ** Exide” 

battery. Take it to the nearest Depot or Service Station. They 

will inspect and test the battery and put water in the cells and 

needed advice. Regular monthly inspection and 
attention will safeguard your battery against 

This service is free and places 


give you any 


unwitting abuse. 
you under no obligation. 














Ask your dealer for the location of the Depot or Service Station nearest 
you or write us and we will send you our list and a copy of our booklet 

‘A Sure Start Assured.” This book is both amusing and instructive 
and should be read by every car owner. 


THE ELECTRIC STORAGE BATTERY 0. 
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Stefansson’s New Found Land 


(Concluded from page 295.) 





OVER 70 YEARS’ 
EXPERIENCE 






The Crocker Land Expedition which 
set out to find the land that Peary 
thought he had seen from Cape Thomas 
Hubbard, is now on its way home after 
an unsuccessful quest. They pushed 130 
miles northwest from Cape Thomas Hub- 





Trave Marks 








bard, but found only open ocean. While Desens 
the negative results of this expedition CopyvRricutTs &c. | 
points to the conclusion that the new land INVENTORS are invited to communicate 

of the Canadian Arctic Expedition may with Munn & Co., 233 Broadway, New York, ' 


or 625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their 
Inventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured. 


' 
A Free Opinion as to the probable patent- i 
' 
| 


not continue far towards the northeast 
the possibilities of westward extension 
are not curtailed. 

The track of the “ Karluk” practically 
completes the drift record from Point 
Sarrow in Alaska to Spitzbergen Islands 
north of Norway, two-thirds of the cir- 
cuit around the pole. It ends at almost 
the same place where the drift of the 


ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confiiential. Our Hand-Book on 
Patents wili be sent free on request. 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 














‘Jeannette began, and this vessel, in All patents secured through us are de- 
. > . : scribed without cost to patentee in the 
“ane _ : turn, sank not far from the beginning oases : 
The brilliant light for acini ye boulevard . point of the “Fram’s” long voyage in serrate 0 
and store front- for railroad yards, train sail > the f ep: MUNN & CO. 
sheds, night tennis courts, warehouses — eee Seo A ee ee 233 Broadway —_ Woolworth Building += New York 
4 } § sa aE WS, : ~ west, but the “Fram” made more to- | Branch Office: 625 F Street, Washington, D. C. | 
an ocks, Outdoor amusements, etc. . 
one. « , . ’ : eer . ward the north than either of the others. 
This patented fixture gives broadest distribution | ‘These certified tracts block in a vast area | ==> 
of illumination- hence, instead of having mere | capable of holding a continent the size of Annual Subscription Rates for the 
, > re > > 2 > | Z . . . : : : 
spots of light dotting the ee or in front of the Greenland or extensive archipelagoes. Scientific American Publications 
business piace, as ron Se amr outdoor lighting Contrary to some published reports the | Subscription one year..........00+cee-eeeeeees $3.00 
systems, omy ve broad - — « cere uch new land north of Siberia found by Postage prepaid in United States and possessions, ‘ 
! - > ! -¥ 4 ‘ ranted . P exico, Cuba and Panama. 
may be made continuous by proper placing of units, Commander Wilkitzky, of the Russian xi iba an anama 
eas : | Subscriptions for Foreign Countries, one year, 
w i navy, cannot possibly be part of the sup- postage prepaid......+.......+.seceees £4.50 
Weather-proof—hail-proof—bug ‘ § : ns 
proof —boy-proof Reflector and cap a #2 posed land mass outlined above. The | Subscriptions for Canada, postage > poapald oo ae 
of a ( _ china he * y er ough and A Fram” drifted between this new land | The Scientific American Publications 
tough enough to resist Diows, stones, (Nicholas Second Land) and the pole, . n , 
etc., and impervious to all action of a Sa ; é ” 4 Scientific American (established 1845). ... $3.00 
the elements, sulphurous fumes, 7 passing over an area of deep ocean sound- | sei ntific American Supplement (estab! lished 
ings. The De Long Islands, near which | AS) tterereerereee -» 5.00 


ac ids, etc. ; 
The combined subscription rates and rates to foreign 


| » 6 as » »* ‘ 4 . 2 fi > 
the Jeannette sank, and the ill-defined | Gounisien, inahadine Candie. Gan ea eee 


As proof of our faith in these d 
aos é k road- | mass of Bennett Land may mark the ex- upon application. 
ilities we guarantee the fix- . 





Remit by postal or express money order, bank 


|} treme extension towards the west of the 
draft or check. 


sre 10 years against all action 





salary beginning 880 to $100 per month, according 


, ; . 
the elements aid corrosion. i } Supposed land in the Arctic Ocean. 
J } marantee against an = \ a = = 
ee : The theoretic arguments for the pres- ——— ~ 
average lite for ordinary fixtures é - t ; . hi ach | 
iy ence of a great land mass in this position Cl ifi d A d ° 
of two years and mo guarantee, Bs t t 
, ’ ‘ ‘ ‘ —- are very strong, as they have been pre- assl 1e ver isemen S$ 
ved the problem « loor lighting — TV 2 s : dh. 
Brascolite—now w e solved the f—_ mas sented by R. A. Harris, of the United Advertising in this column is 75 cents a line. No less 
’ ’ } é : ' ‘ : : — “ than four nor more than 12 lines accepted. Count 
stir rob mn witt » ‘ St: > : i . . »s —- Te 
r lighting problem with the Dayway ’ tates Coast and Geodetic Survey. Prac | come mein eatin ine. Allorders must be accompanied 
Fixture patented % a - |} tically no tide enters the Arctic Ocean | by a remittance. 
r , 
Merchants and Building Owners fis : ifrom the Pacific. From the North At- | 
Yours can be the bright spot in your city pole lantic there enter two principal streams. BUSINESS OPPORTUNITIES 
with Brascolites indoorg and Dayways treet lightir The a al ti . : = ieeeiee all 
tn front The force of the first of these by way of COMMERCIALIZE YOUR PATENTS, and cet your 
; Baffin Bay is dissipated in the narrow | come a. © make it easy for you to inte rest capital 
*_* *.* - . . . —_ . | . r ‘ our ivention yourseltr, rite or par- 
Municipalities—Features that will partic J | passages of the Arctic Archipelago and | ticulars Decamp & Sloan Mfg. Co., 418 Ogden Street, 
ularly recommend the Dayway system to | 0 , we : Hewark, ¥. J. 
cai very little reaches McClure Straits that 
you are low cost of operation and mainte | WANTED. PT en Ee: 


nance, and broad distribution of illumina- |open into Beauford Sea. The region 


tion. 


; must be a United States c itizen. Appli 


|} qualificat 
” mailed to Director, Department of 


north of Alaska is affected by the second | Cations to 
_ i 7 ea ——- , | Terrestrial Magnetism, 36th Street and Broad Branch 
| Stream which does not seem to cross the | por'y"Washineron, D.C. 





Get these Dayway points fixed in your 


< destruc lity, -ficienc low . sl a 
mind indest acti ty: etheiency, | ; Iluseration ” | pole, but rather to follow the Siberian 
cost, good distribution, mui- 

FOR SALE or trade. Patent on Cotton Chopper, 
Big improvement Works on any kind of land. Chop- 
| ping controlled by feet. For further particulars address 
W. A. Baker, Georgetown, Texas. 


maintenance 
tiplicity of adaptations—for use with either 
street series or multiple Mazda lamps of 


coast. This deflection points to a great 
obstruction. 


But the search for new land consti- 

'. nerregs INTERNATIONAL Patent Agency. Patents and Trade 
of the progress Marks in South America, especially Chile and West 
Onast Countries. Louis Harnecker, Engineer, Santiago, 
Chile casilla 2756. 


standard sizes and type 
tutes only a small part 


SEND FOR LITERATURE . : 2 2 Pg 
‘ of the Canadian Arctic Expedition, al- 


Blue prists and complet i ng to wl 
Dayway will do for your ind a aedimnen |} though it receives the lion’s share of 
seablem. ee oe pct. Sree INSTRUCTION 
popular attention. The possibilities of | cryin sERVICE, normal, academic, business, agri- 
ee eee a | valuable ethnological work were shown | eal vate atl taw courses ty corenprindence? tats 


by Steffinsson himself in his earlier ex- | P@y4ble monthly. Carnegie College, Rogers, Ohio, 

New York— peditions of 1906-1907 and 1908-1913,| MANUFACTURING PROPERTY FOR SALE 

259 Broadway, - he . — a) . Solej ‘ AT SANDUSKY, OHIO, building constructed of strue- 
a \ = ? when he lived with the Eskimo and tural steel approximately 300x200 teak. office building 


Suite 008-9 
learned their language and thought. Dur- | with ten acres of land, siding main line Lake Shore 
Railroad. Suitable for foundry, chemical or concrete 





oo tT ing these years be covered the arctic fore- | manufacturing. Address, F. P. Zollinger, Sandusky, O. 
a ' . ; land from Point Barrow to Coronation POSITION OPEN 

od “ae / ae Gulf, everywhere noting the limits of] UNDERSIGNED arts as confidential intermediary 
Grand Avenue eanceen 209. Eskimo tribes and the sites of ancient | ln pee gg Kd } moana sete of tia le ake 
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ff this field work, along the shores of 

: eto ae FOR SALE 

oronation Gulf and Victoria Island, that FORMULAE for twelve different makes of matches. 
. > arga Nek? °, 2 , ‘ Write for further particulars of which will be fully 
he met large Eskimo groups who had explained. Address F. Mee, 935 Avitngton Avenue, 
never seen a white man and whose cul- | Jersey City, N. J. 


ture was uncontaminated by the outer 


world. The interesting tribe made fa- PATENTS FOR SALE 


mous by the term “blond Eskimo ”—a 
7 The executors of the late Ernest Gustav Hoffmann, the well- 
vivid phrase of unguessed parentage and | own inventor, will sell the following patents issued to nid 


ALSO MANUFACTURERS 7 : is enna 
ee regents § iffie . . Hoff or his legal representatives in t try 
OF THE FAMOUS S BRASCOLIT | easy virtue—presents a difficult problem 624 8, May 9 1899, Me te Foti as 
to the student of physical characters. It 
624.489, May 9, 1899, Stop Mechanism. 


is not impossible that the occurrence of | 624.490, May 9, 1899, Fhe for holding circular cutter. 
‘urly ig . - ‘ A is 624,491, May 9, 1899, Device for feeding wire 
curly, light-colored hair and of bluish £24492, May 9, 1899, Drive Chain. 
eyes in some individuals may mark an | 647,491, April 17, 1900, Worm Gearing 
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ancient admixture with European blood, | 669'927' March 12, 1901. Locking Device f oF nuts ain. 
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Cleveland Grindstones are genu- honor of introducing this strain than the | 738,445, September 8, 1903, Device for securing parts to shafts. 
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soul of the child. Children thus possess 
the supernal wisdom of one who has 
tasted life and death and they must not | 
be checked in any of their desires. 

The work of the southern or mainland 
party has gone forward rapidly. This 
represents research in established sci- 
ences such as biology, geology, zoélogy 
and authropology. The economic value 
of the coal and copper deposits of the 
far north is appreciated by the Cana- 
dian government. Chipman, O’Neill and 
Cox have carried on topographical and 
geological Johansen has 
gathered much data on tides, Jenness has 
done ethnological and archeological work 
and Anderson has engaged himself in 


researches. 


zoological studies. 

The; “ Alaska ” and “ North Star” have 
been used to establish and maintain an | 
eastern base near Coronation Gulf. It is 
apparent. from Dr. Anderson’s dispatches 
that the latter boat was deflected from 
her prearranged trip to the northern part 
of Banks Land because hope for Steffns- 
son had been practically given up. The 
“Mary Sachs” seemingly had orders to 
go no farther north than she did. It is 
well that such dangerous crossing of 
plans should be avoided in the future. 

Polar exploration, or perhaps one 
should say exploration in general, has 
become a symbol of daring progress and 
of the spirit that makes for civilization. 
In the official account of nearly every | 
great there are | 
stories that are never told. The trials 
and isolation of any human group on the | 
ice, the tundra, the desert, or the jungle 
bring to the surface defects of tempera- 
ment and character ordinarily concealed 
under the veneer of polite society. Few 
men have the physical strength to brave 
the rigors of a frozen trail, and few have 
the mental poise to withstand the siege 
of winter in a lonely outpost. Judg- 
ment should be softened by charity when 
failure comes to expeditions under great 
trials of flesh and spirit. But all the 
more credit is due the successful ones, 


piece of exploration 


the generous and courageous hearts that 
overcome dreadful odds and wrest victory 
from black defeat. Surely Stefansson 
and the men under him deserve every 
praise and aid that can be given them. 
American Museum of Natural History. 





Cost of the War In Airships 
(Concluded from page 294.) 
crash on the beach of Fanoe Island, snap- 
ping in two as she struck. Her crew of | 
two officers and fourteen petty ood 
and men jumped out uninjured, and her | 
skipper, Capt. Fritz, immediately set the | 
airship on fire, as he said, “in order to | 
prevent her from being blown further 
ashore and imperilling lives and adjacent | 
buildings.” It is more likely, however, | 
that the commander of the airship acted 
according to instructions and fired his 


‘eraft in order to prevent the Danish au- 


thorities from seizing her and learning 
the secrets of her construction. Never- 
theless the authorities of Fanoe Island 
were successful in saving from the wreck 
the four engines and two machine guns, | 
which were sent to Copenhagen, while the | 
framework, weighing about 7 tons and 
valued at $10,000, was broken up and} 
melted down. The crew was interned at 
Nordby. 

The other airship that was lost the} 
Same day was the L-4, a Schuette-Lanz of 
30,000 cubic metres capacity. She was re- 
turning south from a reconnoitering flight 
over the Nortn Sea when she ran into bad 
weather, first meeting with fog and then 
heavy storms of sleet and snow. Soon 
afterwards two of her engines failed and 
the great airship, being already over- 
loaded with a covering of snow, became 
80 unmanageable that her commander, 
Capt. von Platen, decided to abandon her. 
When near land over the surf at Boers- 
mose, near Baavand, on the West coast 
of Jutland, the men jumped from the air- 
ship. Two officers and nine petty officers 
and men landed safely, but one man who 
delayed taking the plunge fell from a con- 
siderable height and broke both legs. As 
800n as she was relieved of the weight of 
the greater part of her crew, the airship 
ascended and drifted seawards, carrying 





|made their way to the nearest coast 


|}injured that they died on the following 
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along four men who could not make their 
escape in time. 
Those of the crew who landed safely 


guard station and were interned at 
Odense, but neither the Z-4 nor the four 
men she carried were ever heard from 
thereafter. 

On February 26th a Zeppelin which had 
been delivered to the Austro-Hungarian | 
Navy at the beginning of the month was | 
wrecked by the storm off Pola and her 
crew perished in the Adriatic Sea, 





March 1915 

On March 5th the naval Zeppelin L-8 | 
Was engaged over the French lines in 
Flanders by a squadron of two French | 
and two British aeroplanes and poned, 
damaged through a bomb, which pene- | 
trated the airship’s envelope and smashed 
some of her stabilizing fins. Although 
steering with difficulty, the airship at- 
tempted to escape through the pull of her 
powerful engines, but when over Tirle- 
mont an explosion occurred on board and 
immediately the huge airship came to the 
ground and crashed into a group of trees. 
Nine members of her crew of 44 were 
killed outright and eight were so badly 


day. The airship was a complete wreck 
and had to be dismantled on the spot; 
her remains being placed on eighteen lor- | 
ries and sent back to Germany. 

On the same day another Zeppelin was 
lost in the North Sea. Her wreck was 
sighted floating off Wimereux by a Dan- | 
ish skipper, who stated that the airship 
bore the mark L-9. Some time later the 
loss of this airship: was officially con- | 








| firmed by a wireless report from Berlin, 


which said that the naval airship L-9 
was missing since March 5, when she had 
been bombing Calais, and that she was 
considered as lost. 

April 1915 

On the night of April 11-12 a Zeppelin, 
which apparently belonged to the mili- 
tary or Z-class, bombed the town of Bail- 
leul, France, where the presence of Brit- | 
ish staff officers had been reported to the 
Germans by a spy. In fact, the bombs 
resulted only in the killing of five women. 
Upon her return journey the airship was 
heavily shelled by the Allied artillery 
while passing over Ypres, and damaged. 
However, the airship managed to reach 
the German lines and attempted to make 
a landing near Thielt. The landing mis- 
carried, for the airship was thrown into 
a pine wood, near Aeltre, and wrecked. 
Eleven men of her crew of seventeen were 
killed by the impact. 

May 1915 

On May 13th a Parseval was acciden- 
tally destroyed in Belgium, being thrown 
by the storm into the Gierlesche Woods. 
Two of her crew were hurled out of the 
gondola by the impact of the landing and 
severely injured. The envelope was total- 
ly wrecked on the trees, but the gondola 
and the engines still proved serviceable 
and were sent by rail to the nearest Ger- 
man aerial base. 

On May 18th two Zeppelins, which on | 
the preceding day had raided Ramsgate | 
and Dover, appeared at midnight over 
Calais and bombed the port. They were 
violently fired at, but escaped injury and 
flew off in the direction of Boulogne. 
When passing over Marquise, however, 
the French coast battery at Cap Gris- 
Nez opened fire on the invaders and suc- 
ceeded in hitting one of them, which was 
disabled and fell on the beach at Fort 
Mardik, about two miles from Dunkirk. | 
The crew of forty officers and men were 
taken prisoners by French marines, who 
had hurried to the scene of the disaster, 
while the wreck of the airship was 
washed away by the sea. 

On May 21st a semi-official note issued 
at Koenigsberg, East Prussia, announced 
that a military airship had broken loose 
from her moorings and sailed westward 





| column of hot air to the ceiling, where 





without any crew aboard. News of her 
descent had to be sent at once to the gov- 
ernor of the fortress. Two days later a 
disabled airship was seen drifting over 
Odense, Denmark, in a westerly direc- 
tion. Finally, on May 26th, it was re- 
ported from Friedrichshafen that a Zep- 
pelin had foundered in the North Sea and | 
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Was Foiled In The 


Great Pabst Plant At Miiwaukee 


(Facts Supplied by Chas. W. Henning, Vice-Pres. Pabst Brewing Co.) 


HE fire-bug’s idea was to start a 
great conflagration at the big sta- 
bles of the Pabst plant. There 
were two hundred horses there on the 
second floor (value $50,000), a main floor | 
full of wagons, and, of course, hay and | 
straw in abundance—an ideal spot in 
which to start a big and stubborn blaze. 


In the dead 

night the 
incendiary 
kindled his 
blaze. 








(Stables in cities are danger spots any- 
way—fire departments watch them anx- 
iously, and insurance rates are high.) 

In the dead of night the incendiary 
chose the spot, assembled his combustibles, | 
kindled his blaze and saw the flame leap | 
up in the dark. Then he fled, and in the| 
distance waited for the light on the sky! 
and the clang of the fire-engines. Minutes | 
passed, and hours, but the long streets 
were quiet and there was no disturbance 
in the vast, distant, Pabst buildings. 

Within the stable, to be sure, there had 
been a little, brief commotion. 

The flames had immediately sent their 





an unobtrusive pipe, with curious, little, 
brass contrivances on it, hung in the 
gloom. Under the blast of heat one of 
these contrivances suddenly snapped, and 
with a spurt and splash let loose a drench- 
ing downpour of water right onto the blaze, 
completely enveloping it. The Grinnell 
Automatic Sprinkler, on the job as always! 
The same action started the alarm bell and 
brought the watchman, who turned off the 
water and mopped up the soggy ashes. 
There have been several fires in that 
stable, and more than one of them were of 
incendiary origin. The total damage from 
all the fires, however, was less than $1,000. 


That marvelous Grinnell protection 
which made the inflammable contents of 
the Pabst plant incendiary-proof—what 
did it cost? Nothing, and a good deal 
less than nothing! 

For when the Grinnell System was in-! 
stalled, it promptly paid for itself “and 
then some” by saving thousands of dollars 
annually in fire insurance premiums. On 
a certain comparatively small section of 
the plant the system has saved $8,250 in 
the last five years in insurance reductions. | 
It is no unusual thing for a Grinnell 
System to pay for itself rapidly in pre 
mium reductions. On the contrary that 
is what it always does, taking only from 
three to seven years to do it, for it brings 
down the insurance payments 40% to 90%. 
In fact, it is easy to arrange to have 
Grinnell Systems put in free of charge 
and let the annual savings pay for them! 

| 


Why Don’t All Business Men Have 
Sprinklers ? | 

If sprinklers will protect property by au- | 
tomatically quenching a fire at its start, | 
defeat the incendiary, 
prevent panic, safe- 
guard lives in crowded 
buildings, etc.—if the 
insurance e¢ompanies 
make such protection 
cost owners nothing, 
yes, even make it earn 
them money as long 


as their buildings stand The Great Pabst Brewing Co. Plant. 





—why does not every merchant, manufac- 
turer, hotel proprietor and every one in 
charge of hospitals and schools in the 
length and breadth of the land install a 
Grinnell System at once? Because, as one 
prominent insurance man put it, we are all 
used to thinking of fire as a scourge of 
Nature, something beyond human con- 
trol, like an earthquake ora drought, henes 
any impulse to take action to thwart fire 
seems futile. But when fact and reason 
prove that fire is easy to control, most 
business men don’t know how to get 
their investment and insurance savings 
down in black and white, so they can act. 


Get It in Black and White 


There is an easy way to get 
actual figures as to how much an 
automatic sprinkler system will 
cost you, how much it will save 
you, what requirements are, how 
to secure it for cash or without 
capital investment, ete., ete. That 
way is to write first for an in- 
formation blank to the General Fire 
Extinguisher Company, 291 West 
Exchange Street, Providence, R. I. This 
blank will provide our consultation depart- 
ment a quick means for estimating your 
savings in a preliminary way. The later 
steps will be explained without cost or 
obligation. 

Many firms feel they cannot afford to 
reduce their working capital by the cost 
of installing an automatic sprinkler sys- 
tem. For such, there is a way of getting 
Grinnell Automatic Sprinklers without 
the investment of a cent. 







Certain construction 
companies contract to have 
us putin a Grin- 
nell System. 
They in turn 
This is the Grinnell sprinkler- take their pay 


hecd—the efficient, little sentinel out of the annual 

that has saved over $400,000,000 - - Oh 

of industrial property from fire 5®ViIHES in Insur- 
ance premiums. 


during the last thirty years. 

After the system has paid for itself in this 
way, it will continue to earn for the insured 
person forever thereafter by returning him 
from forty to ninety per cent. of his cus- 
tomary annual premiums. 

The art of sprinkler engineering, which 
constitutes a special engineering field, owes 
its origin and present importance to the 
General Fire Extinguisher Co., and its 
founder, Frederick Grinnell. 

The Grinnell sprinkler-head has never 
been successfully imitated. The flexible 
diaphragm of the Grinnell head makes it 
self-tightening under increased water pres- 
sure. Due to the use of an annealed giass 
valve, corrosion in this head is reduced toa 
minimum. Further than this the construc- 
tion of the head absolutely protects the 
working parts against accidental blows. For 
these reasons it still remains the one seem 
ingly infallible instrument for the purpose. 

Over 15,000 Grinnell Systems in service 
protect uncounted millions of property and 
save millions of dollars of insurance pre- 
miums every year to American businesses, 
The only obstacle that prevents most mer 
cantile establishments from having Grin 


| nells is the tendency of American business 


men to take their insurance bills as they 
do their taxes—as inevitable and unesecap- 
able, whereas if each man would make an 


inquiry into what. 


sprinkler benefits he 
might enjoy, in most 
cases, the ingwiry 
would speedily fis- 
Close the fact that Ais 
Grinnell System would 
pay for itself over and 
over again in rate 
reductions, 
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||| FXLECTRICAL equip- 
il ment has had much | 
to do with the marvelous 
developmeni of the auto- 
| mobile during the last 
few years. 







{| The Delco System was 

the pioneer in the elec- 
tric cranking, lighting 
and ignition field. 


| Throughout the entire 
period of electrical de- 
velopment it has led the 
way. 

















Today Delco factories 
are turning out upwards 


of 10,000 complete SIMOLE, COMPACT. 


equipments a month. 


The Delco System of i 
cranking, lighting and | HH 
ignition has become an i 
integral part of many of 
the foremost motor cars 
of this country. 
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When buying an automobile 
it is a good thing to inquire 
ai first of all whether or not it 
i is Delco Equipped. 




















he Dayton Engineering Laboratories Co. 


Dayton, Ohi 
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The greatest improvement in paint making 
in the last hundred years can be expressed 
in one word. That one word is 


ZANIC 


ainter 








A word to the wise 
—is sufficient. 


We have three books discussing Zinc from the three viewpoints 
of the parties most concerned. 

For House Owner: ‘‘ Your Move’’ 

For Architects: ‘‘One of Your Problems’’ 

For Painters: ‘‘Zimc That Made a Painter Rich’’ 


Ask for Yours. Sent free. 


The New Jersey Zinc Company 
Room 421, 55 Wall Street, New York 


contract jobs consult our Research Bureau 
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that the fate of her crew was not known. 
This report probably referred to the air- 
| Ship which broke away at Koenigsberg. 
June 1915 

On June 7th the Zeppelin LZ-37 was at- 
tacked in mid-air over Mont Saint-Amand, 
near Ghent, by a British airman, 
RK. Warneford. 
dropped six 


Climbing above his foe 


the airman bombs, one of 


which struck the airship squarely in the 
middle, 
to the 


two 


whereupon she 
hitting a convent and kill- 


addition to 


ground, 


ing nuns in her whole 
crew. 

The 
LZ-38, was 


north of 


same day another Zeppelin, the 
destroyed in her shed at 
two British 
Wilson 


shed 


Brussels, by 
airmen, Flight Lieutenants J. P. 
S. Mills, R.N.A.S., 
with incendiary 
first 


Evere, 


who set the 
bombs. The Ger 
that the 


and J. 
on fire 
pretended 


man authorities 
airship shed housed only a Parseval; but 
}this assertion was positively contra 


dicted by a great people who had 


a Zeppelin enter 
the 


many 
that shed the 
time it 


seen Suthe 


| norning. At same was 
learned that the 

airships destroyed on June 7th 
LZ-37 and LZ-38, 
possible to identify 
that 


April 


factory 
two 
and this 
them 
were launched at 
3d and 24th, re- 


respectively 
made it with 
the Zeppelins 
Friedrichshafen on 
spectively. 

catastrophe resulted in a 


| This double 
during the following 


German air- 


great . decrease, 


month, in the activity of 


ships; this accounting for the fact that 
German airship fleet was 
lost during the month of July 1915. 


month Austria lost on 


| 
| no unit of the 
| same 


During the 
the Italian 
which was destroyed on 


Parseval airship, 
June 14th by the 


hurled against the 


front a 
having been 
Peak (Trentino). The 
killed. 


August 1915 
night of August 9-10 five Ger- 
attacked the English East 
coast. One of a Zeppelin, 
damaged by the gun fire of the 
return fell 


storm, 
| Adamelo 


were 


entire 


crew 


| On the 
man airships 
them, was se- 
riously 
land 


into the sea 


defences, and upon her 


off Ostende. The Germans 


| Succeeded in towing her into port, but 


French seaplanes ap- 


}soon a squadron of 
{peared coming from Dunkirk and sub- | 
jected the Zeppelin to a persistent bomb 


ing, which first broke her back and final 


ly blew her up. The 
killed or 


greater 
crew were injured by 
| plosion. 

| A fortnight Zep- 
pelin was bagged and captured by the 
Allies, but 
tle front. The 
August 


afterwards another 


istern bat- 
near 


this time on the E: 


airship was flying 
Vilna on 24th, 


field battery opened fire, 


when a Russian 
hitting her four 
landing. 
of two officers and 


times and forcing her to make a 
In addition to a crew 
eight men, the Russians captured with 
the Zeppelin a machine 
and air darts and photographic apparatus. 


the 


gun, many bombs 


The number of the crew permits of 
} conclusion that this Zeppelin belonged to 
class which, being somewhat 


chiefly 


the military 
obsolete, seems to be used against 
the Russians. 
September 1915 
During the first fortnight of Septem- 
this ends—Germany 
Belgium. 


ret “ord 
Zeppelin in 


ber—where 


accidently lost a 





Lieut. | 


exploded and fell | 


numbers of the | 


were | 


files you'll aporeciat 


part of her | 
this eXx- | 


This airship was returning on September 
Sth from a reconnoitering trip and was 
about to land near Brussels, when she 
collided with the airship shed and was | 
wrecked. The causes of this accident 
have not yet been elucidated; it seems 
to have been due to faulty steering. 
| Four men of the Zeppelin’s crew were | 


killed thereby and a score injured. 
Recapitulating, the Austro-German air- 


ship losses amounted up to September 15th | 


twenty-seven units, of which seven- 
were Zeppelins and the 
belonged to either the 

nach, Parseval or Schuette-Lanz 
Eight at least of the Zeppelins were of 
|the naval or L-class, which displace 950,- 
000 cubic feet 
200 horse-power engines furnishing a top 
|speed of 55 to 58 miles per Lour; each 
of these airships carrying one ton of ex- 
plosives. The nine Zeppelins be- 
longed to the smaller military or Z-class, 


| to 

| teen 
ten Gross-Base- 

class. 


other 


remaining 


and are propelled by four | 
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ADVERTISING 
CLASSIFIED 


LATHES AND SMALL TOOLS 


“STAR” Sacimed 
or Power LATHES 
Sui table for fine accurate work 
i in the repair shop, garage, too} 


§ room and machine shop 

; Send for Catalogue B 

g SENECA FALLS MFG. CO, 
695 Water Street 

Seneca Falls, D N.Y. U S.A, 


Friction Disk Drill 


FOR LIGHT WORK 
Has ag ay Great irene. 





















n-21 








The speed ¢ instantly changed from 0 to 1600 
witt t st g or shifting belts Power applied can 
x graduated to e. with equal safety, the smallest 

argest drills within its range a wonderful economy 


tome and great saving in drill breakage 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 
Established 1872 


1999 Ruby Street _Rockford, » Hlinois * 





The Elkins Saw Filer and Clamp 


is a useful tool in every carpenter's shop. It holds and filesa 
saw to perfection. Is complete in itself. Always ready for use, 





It is light, strong and durable, 

with no loose parts to get lost @@ 

r out of order 

A. J. WILKINSON & CO. saws except circu- 
Machinery and Tools 

184 Washington Sues, Boston, Mass. 


lar. 
$2.50 
THE No. 51 UNIVERSAL WOOD WORKER is the 
most wonderful wood working. machine you have 
ever seen, 26" band saw, 8" jointer, reversible 
single epindiechager, saw table and borer all in one 
Ask for special catalog describing it. Also ask for 
catalog of band saws, saw tables, 
jointers, vanety wood workers, 
planers, swing saws, disk grinders 
and borers. 
THE CRESCENT MACHINE CO. 
230 Main St. , Leetonia, Ohio, U.S.A 


GROBET SWISS FILES 


Are the standard of excellence in 

ER files, and have been for over 100 
age A 

years We send postpaid as an in- 

troducer 48 files especially adapted 

for tool makers and machinists on 
receipt of $5.00 This is a chance to get a set 
snd we'll get future orders. 

MONTGOMERY & CO. 
109 Fulton Street New York City 


Saves time and 
saves files. 
Adapted to all 






















BRASS GEARS 

ely m The 
ices that 
Every 






uch heavier than 
p carry the largest stock in 





N 
ct GO STOCK GEAR WORKS 
20 Soe. Fifth Ave Cbicage 














COMFORT SELF-HEATING IRON 


Two Points. th ends are Front Ends; Costs 4 ct. pe 
ar to operate. — 5 hours on one fr 
ing of gasoline s. The 


Ce 
“at 1 











Ste} sd t 
oO ssary. The Ce mf rt is entire- 
ly operate outdoors or im- 

penn — at local dealers 


r write d ar 1ame. 
waTeoual STAMPING & EL H Ke ‘ TRIC WORE Devt. 34, 4, Caieage LS 


WELLS" WELL 
Own a machine of your own. Cash or easy 


terms. Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 














exbudibaiigiindaittandantdit SE 
3 LEARN TELEGRAPHY <i 

af «. Morse or Wireless. OMNE- 

TER connected with 

you messages at any 

: laste at uld. Adopted by 
. s. Catalog free. OMNIGRAPH 

MFG, 0. “Det 16, 8% Cortlandt St., New York. 


INVENTORS! =" 


We manufacture Special Machinery, Patented 
Metal Specialties of all kinds, Klectric —= 
cles, Hardware, Contract Manufacturi 
Development, Sample Work. You get t 
advantage of our splendid equipment, up-to- 
_ methods and wide experience. We 


test possible ti 












All. Tools, Dies, Stampings, Lathe, Screw 
Machine Work, Milling Machine Work, Metal 
e pontags Metal Drawings , Castings, Plating 

all kinds, Enameling, apannin| Tinniag, 
Wood and Metal Patterns, Drafting, Design’ ry 

Send eb for expert advice. Our 2 
nd and valuable information. 


CINCINNATI, 0. 





Salvenizi 
Blue-print Vork. 
book free, containing ta 


Write for it today. A 
The EAGLE MFG. co., +» 1822 Blue ine e Rock St., 
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| How Menafacere” BUSINESS 
Read Carefully Every Week, tbe 
Classified Advertising Column in the 
SCIENTIFIC AMERICAN 


Some week you will be likely to find an inquiry for something that 
you manufacture or dealin. A prompt reply may bring an ¢ order 


WATCH IT CAREFULLY 
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That Goes Back” 


OU will always find it in the fa- 

mous Cooper’s-Bennington-Under- 
wear. Aiter long wear and many trips to the 
Jaundry it retains its shapeliness and fits snugly 
and comfortably. 
The widespread demand for Cooper’s-Bennington 
is due to the fine materials used ard the high 
development of the ““Spring-Needle” stitch, 


GOOPER; 


Bennington, Vt. 
Underwear 


fs made by Cooper, the builder of the “Spring- 
Needle” machines. This underwear, made in his 
own big mills among the hills of old Vermont, is 
his special pride. Outfit with Cooper’s- Bennington. 
Made in union and two-piece suits and in all the 
various sizes, weights and colors—silkateen, cot- 
ton and wool. Union Suits $1.50 to $5 per suit. 
Shirts and Drawers $1 to $3 per garment. 


Manufactured by 
Cooper Manufacturing Company 
Bennington, Vermont 
A. J. Cooper, President 
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This Fall 


Every young man would like to 
own an ice boat. There is nothing 
better for healthful winter sport, 
and you will get great satisfaction 
and add much to your knowledge 
of tools and skill in carpentry by 
building one. An ice boat can be 
built inexpensively and simply and our 
booklet, ‘‘The Professor and the Saw,” 
gives full directions with plansand spec- 
ifications. Italso tells how to build other 
useful things and is full of valuable in- 
formation for the amateur carpenter. 


SRIRAM HM sae 
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are ideal for all uses, and are used by 
professional and amateur carpenters 
everywhere. They run easily, hold 
their edge and set, cut fast and clean 
with least muscular exertion, and don’t 
bind or scrape. They are the product 
of the finest material and most expert 
workmanship, are backed by over | 
eighty years’ experience in making 
cutting edge tools, and are absolutely 
guaranteed. 


“i ou want saws that cut like diamonds 
Sor saws that are branded Simonds” 





CT 


We make a saw for every use and will supply you if 
your dealer can’t. Write for Booklet No. 9. 


SIMONDS MANUFACTURING CO. 


“The Saw Makers 
Fitchburg, Mass. 11 Branches 


eT aN 


5 Factories 














We make special Counters to meet re- 


quirements of any machine of any capac- 
ity. Tell us your needs. 
148 Duane Street, New York 











Valuable Books of Instructionand Reference 


Sclentific American Cyclopedia of Formulas—Concrete Pottery 
and Garden Furniture Scientific American Reference Book— 
‘mental Science—Handy Man’s Workshop and Laboratory 


MUNN & CO., Inc., Publishers, Woolworth Bidg., New York 





Build an Ice Boat | 
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to 812,000 cubic feet with a power plant 
of from 540 to 600 horse-power, furnish- 
ing a top speed of from 45 to 50 miles per 
hour. These airships carry only about 
one-half ton of explosives. 

Even considering the remarkable raids 
|German airships and Zeppelins in par- 
| ticular have carried out during this war, 
the losses they have been subject to seem 
extremely although these losses 
have been more than offset by the marvel- 
ously rapid production of “ Ersatz” Zep- 
pelins or units of replacement. Since the 
outbreak of the war the working 
sonnel of the Zeppelin Works at Fried- 
richshafen has been steadily increased by 
| the addition of highly skilled mechanics, 
so that by the end of March last it num- 
| bered 2,000. This personnel, by 
}in day and night has turned out 
| after April Ist one airship every fortnight. 


heavy, 


per- 








working 


shifts, 


which would seem an extraordinary un- 


dertaking were it not known that pres- 
ently the Friedrichshafen factory is 
solely used for assembling and inflating 


Germany's giant air cruisers. Indeed, 
the work is entirely 
carried out by the Potsdam branch of 
the Zeppelin Works and by various other 


concerns which are building certain minor 


construction now 


parts, such-as the gondolas, the engines 
and the propellers; 


Friedrichshafen, 


these are shipped in 


sections to where they 


are speedily assembled. 

Knowing the working capacity of the 
Zeppelin is easy to figure out 
the number of that left 
the yards up to September 15th, 1915. Till 
March 3lst had 
completed at the rate of one every three 


plants it 
airships have 


twelve Zeppelins been 


weeks ; since then the output was speeded 
up so as'to attain the rate of one every 
fortnight, which additional 
units, or a total of twenty-three airships 


gives eleven 


| to which must be added eleven Zeppelins 
that were in commission at the beginning 
of the from 
this grand total of thirty-four Zeppelins 
up to 
the date of writing, this would still leave 


war. If we now subtract 


the seventeen units that were lost 





Germany in possession of seventeen large 
air cruisers, half of which belong to a 
'| new type capable of carrying two tons 


It is very likely that the 


| Zeppelins which raided Londen in August 


of explosives. 





and September belonged to the latter type. 
TaBie SHowrne GerRMANyY's AND AvustTrRia’s MonrHiy 
ArrsHip Losses FROM THE BEGINNING OF THE 
War up TO Sepremper 15rn, 1915. 
Zeppelin | Other Fate of 
Month Airships | Airships | the Crew 
1914 
| . 
f 12 kille 
August. 2 kilied 
\ 12 prisoners 
September 1 3 (2)t 81 prisoners* 
October 
November 1 1 ? 
December 2 ? 
1915 
, 1 { 16 killed 
January l 7 prisoners 
2 f 16 killed 
February 2()t . ( 27 interned 
March 2 33 killed 
| April l 11 killed 
May 2 l 40 prisoners 
June. 2 1 (t 23 killed* 
July 
A 2 f 11 killed* 
aaa. { 10 prisoners 
Sept. 1-Sept. 15 1 4 killed 
| 
126 killed 





Total 17 _ ales, j 138 prisoners 


27 interned 
_ SE Mr canons «0 


| + Austrian airship. 

| *Estimate based on the regulation crew of a naval 
| Zeppelin (16), a military Zeppelin (12) and a Parseval 
| (6). 


‘Scientific Solution of the World’s 
Cotton Problem 


(Concluded from page 297.) 
the slavery of custom, habit, the landlord 
and the merchant; enable the original 
grower to retain the title to his cotton 
until he can distribute and market it so 
as to always realize a profit over cost of 
production, leaving the greater portion of 
the surplus of any year, if there be a sur- 
plus, where he can see and utilize it as 
a check and guide to his planting. The 
experience of last year suggests how this 
part may be undertaken. If neither the 





“which have a displacement of from 688,000 | 








(| 












“Yes, take it away. 
It was a good refrig- 
erator, but rust has ,- 
ruined it.” 


Rust is the junk man’s friend. 


at any junk pile. 











Look 
What put most of the 
sheet metal articles there ?—Agst. 


Wear doesn’t ruin water heaters, roofing, 


refrigerators, ranges, furnaces, etc. 


Rust is the 


great destroyer of sheet metal products. 


Millions of dollars’ worth disappear in rust 


every year. 


ARMCO IRON 
Resists Rust 


as no other ordinary sheet metal can, because it 


is the purest iron made. 


Armco, American Ingot, Iron 
resists rust not only because of 
purity but because it is the 
most nearly perfect in respect 
to evenness; in its freedom from 
gas bubbles; and in all the other 
qualities that form the basis of 
rust resistance. 


These qualities make Armco 
Iron especially superior for en- 
ameling. For the manufacturer 
it reduces the number of culls 
and seconds from the 15 or 20% 
incidental to the use of ordinary 
material to 1% and in some 
cases to zero. For the user it 
means perfect enamel over a 
rust-resisting base. 


Among the many manufac- 
turers of enameled products 
who use Armco Iron a few are 
mentioned here. They will 
gladly send you catalogs and 
information. 


The Royal Enameling & Mfg. 
Co. of Chicago makes enameled 
sanitary table tops on an Armco 
base for kitchen and other 


tables. So also does The En- 
ameled Products Co. of Cleve- 
land, O. 

The Grand Rapids Refrigera- 
tor Co., Grand Rapids, Mich., 
uses Armco Iron for its beauti- 
ful and sanitary one-piece white 
enameled Leonard Cleanable 
refrigerators. 


The Enameled Tank Co.. 
Kalamazoo, Mich., uses Armco 
Iron for its high-grade enamel- 
ed Kazoo, Tanks, because of 
Armco’s_ durability, welding 
qualities and enameling pro- 
perties. 


Write for Booklet— 
“Defeating Rust”’ 


Get the book. Act on the 
facts presented there and the 
book will be valuable to you. 
It tells of many uses for Armco 
Iron. 

If you can’t get Armco pro- 
ducts from your dealers, write 
us. We will see that you are 
supplied. 


The American Rolling Mill Co., Box 711, Middletown, Ohio 
Licensed Manufacturers under Patents granted to The International Metal Products Company 
Branch Offices: Chicago, Pittsburgh, Detroit, New York, St. Louis, Cincinnati and Cleveland 


Refrigerator—enamel 
over Armco Iron. 
Grand Rapids Refrig- 
erator Company. 























The trade mark 
surance 


















ARMCO carries the as- 

that iron bearing that mark is 
manufactured by The American Rolling 
Mill Company, with the skill, intelli- 
gence and fidelity associated with its 
products, and hence can be depended 
u to possess in the highest degree 
the merit claimed for it. 


Enameled Kitchen 
Table Top. Sanitary, 
easy to heep clean 
handsome. 


Kazoo tank. Enam- 
eled. Armco Iron base. 
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A CORNER in your grip—that’s all the room the 
Corona takes. Six pounds—that’s all it weighs. 
Half the price of a “big’” machine—that’s all it costs. 
But it will do for you, all that you could expect of any 


standard correspondence typewriter. 


You will find on the Corona 
the modern features you would 
expect to find only on high- 
priced office machines 

Visible writing, two-color 
ribbon, universal keyboard, 
back-spacer, stencil-cutting de- 
vice—the Corona has them all. 

That there are over 50,000 
Coronas in use attests the efh- 
ciency and durability of this 
remarkable machine. 


if your work requires travel- 
ling. take the Corona in the 
small carrying-case (furnished 
without extra charge), or stow- 
ed in your bag. 

In the office you can keep 
it in your desk drawer or at one 
side on its gong iy tripod. 

For home use, is THE 
machine. As easy i carry 
about the house as a book—no 
special table or stand required. 


Let our agent in your city demonstrate the Corona. 
Or have him send it to your home or office for demon- 
stration (no obligation implied). Write for details and 


Booklet No. 29. 


Highest Award in portable typewriter class at Panama-Pacific 
and Panama-California Expositions. 


Corona Typewriter Co., Inc., Groton, N. Y. 


New York: 141 W. 42nd St. Agencies throughout the world Chicago: 12 So. La Salle St. 








Soft Cotton 
— absorbs perspiration ; 
prevents wool scratch- 


ing skin. 
Air Space 


—dnes; ventiates; pre- 


vents sudden chill. 


Warm Wool 
—retains the heat of 
the body 


Duofold 


Underwear 
maintains the 
natural heat | 


















of the body, giving perfect ventilation 
and comfort under all conditions. 


Most colds come from getting overheated, 
underwear damp; then getting a chill. 

The way to avoid such colds is to get under- 
wear that doesn’t overheat, doesn’t get damp, 


but cools off and dries as fast as excessive 


heat and moisture are created. 


Dr. Alfred Walton, 


and surgeon says: 





the eminent physician 


“The ideal garment would be a thin absorbent fabric next to the skin, 

then a layer of air, and then a woolen fabric to turn the cold—a thin 
t 1g kly, with the heat of the body, driving the moist- 
re into wool 











That underwear is Duofold—a« ya udden « All-wool garments irritate 
vent of two separate fabrics knitt« tl kin, don't let the perspirat evapo- 
ogether with air-space between. Th: rate, are close and unwholesome 
wide fabric (soft light-weight knitte: Duofold gives you all the advantage 

cotton) is comfortable to the skin and botl ton and wool, puts each where 
absorbs the moisture The heat of the lons und does the most good. 
houdy drives th ture through the air- 
On ! st ul 
A . / w sudden the change in 
vartial ng it at the same time : . 
ven guerre ae emperature, Duofold keeps the skin dry 
into the ol, from which it gradually = ra 
n the w i, trom W l gz - 3 i J and the body at its healthy, natural heat 
- rates The light-weight knittec : : . 
na in cee Hee mo ae h comfortable and safe. There is no 
woo! eps out the cold and keeps in the . aot 
01 kee ps it ‘ e coid and 4 ; t ther underwear like Deofolil. 
natural heat of the body. Both layers rae a Z 
‘ ‘ j ‘ shout Duofold is made in union and two- 
wet“er-—wool and cotton—are about . . 
half tae weight of ordinary underwear geese Suits, in stveral weights for men, 









women 4 


All-ectvon garments don't keep you ae 
Duofold de 


arm, cool off too quickly, and produce not shrink. 


Get Duofold for the whole family. Write us for Free Sample of 
Duofold fabric, Book on Comfort and Health in Underwear, and 


the name of a Duofold dealer 


71 Elizabeth Street 
Mohawk, N.Y. 


Duofold Health Underwear Company 
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| charitable “Buy a Bale at Ten Cents 
movement and the 
Loan Syndicate at Six Cents had been at- 
tempted and instead the efforts and a 


very little touch of the philanthropy con- 


sumed in those movements had been put | 


into what might be termed “a war cotton 
loan foundation to permit and encourage 
correct marketing of cotton by ‘ distressed 
” and this foundation had 
interest to such original 


cotton growers,’ 
loaned at legal 
growers and such only 
ceipts of their own cotton for five bales 


on warehouse re 


at eight cents a pound—the average of 
the two figures of the other two plans— 
| one bale to be sold say every three months 
one-fifth of the loan and charges 
then and there, such 
paid out in full and in good 
constituting a valuable 
put into the 
cotton growers 


and 
liquidated 
would have 


loans 


besides 
marketing, 
distressed 


| money, 
| education in 
|} hands of the 
with no taint of charity. 

This right now, 
| every sort have so changed for the better 
that the foregoing-mentioned plan might 
be successfully carried out with the foun- 
dation offering to lend the full market 
price of cotton on these terms up to ten 
would 


year, conditions of 


cents a pound. German efliciency 
jump at the chance to save its own coun- 
try—and the neediest men in it—the 
and teach such a 


the future at the 


prod- 
uct of the year’s iabor 
for 
same time to so many. 


wholesome lesson 


freed cotton slaves 


free 


these 
remain 


teaching 
wish to 


and 
who 
them do 
cotton, especially live stock, by furnishing 
them with proper and just credit for the 
| purpose so that if they 
they may at least oscillate from pasture 
to cotton field and ultimately raise that 


and most of 


to raise other crops as well as 





do nothing more 


to the acre 

These two essentials fulfilled, the 
very properly the work of outside capital, 
tinged with a very little philanthropy, the 
the work of bankers, merchants 
and landlords of the cotton states, 


bale 
first 


second 


we will 
witness an approach toward stability in 
cotton production and in prices of cotton 
such as we have never had before. Both 
eall for they 


action and are | 

perhaps enough for immediate considera- | 
| 

| 


immediate 

| tion. As to the future and the fuller solu- 
tion of the problem let us go forward to 
what is possible some twenty-five perhaps | 


even ten years from now. 


The Complete Solution 

complete solution of the cotton 
when there are 
farm, in 


The 
growers problem will be 
barns on cotton 
the 
that 
arrangements made 


as needed for consumption ; 


cotton 
| which 


every 


cotton may be carried in the 
unginned, and such 
that the cotton shall 
be ginned the 
| gins and the oil mills operating the whole 
This 
will require an adequate rural credit sys- 
both based on land and farmer’s col- 


seed, is to say, 


|} Year round as the cotton miiis do. 


tem, 
lective credits and imperishable products. 
It will also require a national warehouse 
so that farmers in any 
themselves of their collective 


law community | 
can avail 


| credit and borrow on their cotton, 


stored 


with the same facility and at 


in their own warehouses or barns on their 
own land, 


| as low a rate of interest as manufacturers | 
] 
on their | 


land merchants can now borrow 


their warehouses on 


products stored .in 
their premises. 

This, then, is the scientific solution of 
the world’s cotton problem. Its inaugu- 
ration would greatly cheapen the cost of 
production of cotton both in labor and in 
causing the cotton by-product, the seed 
crop, to bring its full share of profit. 
It would enable the cotton states to sell 
cotton to the world at a reasonable price 
without loss to the grower. 


"7 


ineffective Bankers’ | 


| CHICAGO, INDIANAPOLIS, KANSAScrry 





The second essential consists in enabling | — 


which they should raise. | 


[LANGUAGE S Raion 
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Patents of Chile 

HILE patents have some peculiar | 

characteristics, one of which is that a | 
patent obtained in Chile confers on the | 
inventor or his assignee the exclusive! [ 
right to manufacture, sell, ’ sport or ex- | 
port the article patented, and another that | 
| Patents are granted with government 
guaranty and upon an examination as to 
| utility and novelty by the experts desig-| 


jnated by the Patent Office. Patents are | 
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“10,000 Miles 
Guarantee on 
=, Brictson Tires 


A speci fic 1U,000 mile written 
guarantee for every Brict- 
son Tire user. Tire econo- 
my and protection against 
punctures, blowouts cand 
rim cuts. Bric’ otson Tires 
are rut, oil an asoline 
proof and x r- 
silient and easy ri 


Try Brictson Tires 


At Our 

Find out at our risk the wonderful 
service qualities of Brictson Pneu- 
matic Tires. Don’t pay unless satis- 
fied. Write today for details of Free 
Trial Plan and iptive 

THE BRI La 
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WHY WELD 


When you can do better work in one- 
fourth the time, at one-fourth the price, 
by using the latest great discovery. 


No welding. No 
oxidization. No 
flux necessary. 
Runs at extremely 
2% Aluminum Solder low temperature, 
Exily applied 


with gasoline 

h. Twice as strong and much harder than eat te 
breaks at soldered point. Convince Yourself 

Seoloe it 





eelly Lamenagg: eer elgg ead peasy os He 
ard Stanley, Pierce-Arr Brewster, Demarest, Studebaker, 
Simplex, Sperry Gyroscope Co.—Aecroplane manufacturers and 
U. 8. Navy 


$3.50 per neuen stick (3¢ tb.) $1.50 net cash. 

SO-LUMINTM MPG, & ENGINEERING CO., Ine. 
Sole Manufacturers and Distributors 

United States Rubber Co. Bidg. Dept. A, 1790 BROADWAY, NEW YORK 

















German—French—English— 
Italian — Spanish or any other lan- % 
guage learned quickly and easily by the ya 
Cortina Method at home, with Disk 
Cortina~ Records. Write for free’ 
booklet today ; easy payment plan. 


Method tg 








Cortina Academy of 
Languages 
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LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute—llorological Department 


Par Peoria, Nlinois 
viogteal Largest and Hest Wateh Sehool 
in America 
(This entire building used exein 

siveiy for this work) 

We teach Watch Work, Jewelry, 

Engraving, Clock Work, Optics. 

Tuition reasonable 


u " . Board and 
rooms near school at moderate ries. 
Send for Catalog of Information. 
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Salaries from to $200 

will instruct ean 
a fave Sears you 2 
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PALMER MOTORS AND LAUNCHES 
Two to fifty horse power, two and 
fourcycle. Get our 1915 reduced 
prices. CATALOG FREE. 


FAL LMER BROS. 
Cos C ‘onn. 


_MASON’S NEW PAT. WHIP HOIST 


| for Outrigger hoists. Faster than Elevators, and hoist 

tfrom teams. Saves bandling at expense. 

Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R.1., U. S.A. 



















WITH A RED DEVIL GLASS CUTTER No. 024 


YOU CAN CUT MORE GLASS 
* with less pressure than any other cutter 


Fai] Your tool chest is incomplete 
A}s] Without one. It cuts thin or thiek, plain or 
plate glass evenly and accurately. The genu- 
4 ine hand honed steel wheel does the trick. 
For #0e in stamps to cover cot of handling 
mailing we is ie oan gent No. 044 
styles, 






and 
and booklet of 40 


SMITH & HEMENWAY CO., Inc. 
155 Chambers Street New York City 
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No Po other v Other Oi En Engine ine has' 
‘all these Better Features 


4 —Use of the crosshead 
Crank case entirely enclosed 
Splash and force feed lubrication 
Removable crank bearings 


2 
3 
4 
Z Efficient governor 
7 
8 





Operation of alternators in parallel with 
single cylinder engines 

Governor control of both fuel and water 

Low fuel guarantee 

Ability to use cheap fuel and crude oils 


9 
1O0—Reliability and dependability. 


Bessemer Oil Engine 


(Awarded Gold Medal Pesune-Feciie Exposition) 


In addition to all the ahove = features, you will note 





Our complete line: Forel Oil Engines, 15 te 200H. P.—Gas 
Engines, 5 to 350 H. P.—Kerosene Engines, 2 to 10 H. P. 


The Bessemer Gas Engine Co. 
14 York Street Grove City, Pa. 








Who Can Use This New 


Product With Unusual 
Physical Properties? 


A few years ago a chemist working in the 
laboratory of the manufacturers of Tangle- 
foot Fly Paper, developed a product that has 
@ very unusual physical property — and it 
would seem there must be many places in 
the arts or manufactures where such a prod- 
uct is needed. 

Its remarkable physical property is that #t 
will remain sticky or viscid when fully exposed 
to the wind, sun, rain, etc,, from ten to twenty 
times as long as any other known substance, 


Its long continued pliability should make it 
valuable to fill cracks in cement or any valuable 
timbers exposed to the weather, such as piles. 
Also for making riveted iron work tight as in 
boats, tanks, etc., it should prove useful, and 
in difficult problems of waterproofing 


The substance has been named Tree Tangle- 
foot because it has found quite an extensive 
use as a banding material for trees to pre- 
vent the ascent of injurious caterpillars or 
other insects, particularly gypsy and brown- 
tail moths, tussock moths, cankerworms, fall 
web-worms, ants, etc. It is also the best 
possible application after pruning or tree 
surgery. ft will waterproof a wound or 
even the crotch of an old tree when nothing 
else will do it. 

The manufacturers invite correspondence 
from anyone who might be interested. 


THE O. & W. THUM CO., Grand Rapids, Mich. 





SCIENTIFIC AMERICAN 


granted for different periods, 


3li 








in each case by the government, and these | 
terms may vary from one to twenty years. 
Ordinarily the term is limited to ten years, 
but patents of importance or patents re 
quiring the investments of large sums of 
y, from twelve to fifteen years. 
maximum period is twenty years under 





In the absence of any treaties between 
| Chile and other nations on the subject of 


—All these are to be found in the modern power producer, the 


ented in foreign countries may be <a 
leged in Chile at any time within several 
years after such invention has been first 








patented in other countries. 
y requires only that the invention be 
unknown and not in use in Chile at the 
date on which the patent is applied for, 
and that the original patent granted to 
the inventor be still in force in the foreign 


with F al i tion device, no 
mage ¢ no old “style hot ball, no 
arhor s. If you want to know more about this won- 
derful we'll tell you—just write u 


Bessemer Engines running today in fifteen thousand power plants 





An Edison Patent Held Void for Lack 
of Invention.—In 
sen’s American Portland Cement Works, 
in the United States Circuit Court of Ap- 
peals, Second Circuit, 
No. 802631 for an apparatus for burning | 
Portland-Cement clinker was held void for 


the Edison patent 





Fresh fuel is fed || 
i tote the upper 
water tube grates, 


the fire on the lower || 


grates being main- 
tained by the hot 
coals, dropping onto 
it from above. This 
type of construction 
has been recommend- 
ed by the most prom- 


inent engineers for || 


many years for the 
smokeless and econ- 
omical burning of soft 
coals. 











lack of invention. 








What Constitutes Patentability in a 
Design.—In Grelle ys. 
. involving design patent No. 43338 | 
r a five-light lamp, 
Circuit Court of Appeals held that each 
separate element in a patented design was 





» manner in which they 
; also the test of infringe- 
ment of a design patent is whether the 
two designs viewed separately would ap- 
pear to be identical to the eye of the or- 
also held the Grelle de- 
sign patent 43388 valid, but not infringed. 


dinary observer ; 


A Court Decision Affecting Union 
Underwear.—Justice Hough in the United 


District of New York in the case of Hor- 


The draft is 

down, which 

draws all of the 
heat - giving gases 
down through the fire 
on the upper grate, 
then down and over 
the hot coals on the 
lower grate. Any 
heat-giving gases not 
burned on the upper 
grate are completely 
burned below. This 


insures more _heat]) 


with less coal, and 


smokeless combus- || 


tion, because smoke 
is nothing but un- 
burned fuel. 

















G. Johnson and Henry S. Cooper ys. 








M. H. Lambert in giving a decree for com- 
plainants held the patent go: 
first claim of the patent No. 9732 
reads as follows: 


and a posterior opening extend- 
ing from a point near the waist-line to a point 
below the crotch in one leg 
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FISHING 





and one valuable ““ How to” 
hints for Sportsmen. 





r, rifle and gun, 


vith watch fob. 


Special Offer 


Mail! us 25 cts. i 


seription to the NA- 


buckle. 


Don't Delay—Send your order To-day 


BNATIONAL SPORTSMAN, 213 Columbus Ave., Boston, Mass. 


The temperature 
3 of the gases leav- 

ing the boiler is 
unusually low, prov- 
ing that the heat gen- 
erated in the firebox 
of the boiler is used 
for heating the water 
in the boiler and not 
wasted up the stack. 














“TI conclude that as long as 


HUNTING 





| wasted. 
unburned fuel. 
Kewanee Smokeless Boilers are not new nor untried. In thou- 
sands of the best buildings, in all parts of the country, they are 
cutting coal costs by burning cheap soft coal smokelessly. 


We will gladly send you literature describing them. 


s, constitutes invention, 


CAMPING 


Then surely you will enjoy the 
NATIONAL SPORTSMAN 
Magazin ve, with its 160 richly 
illustrated pe ull to over- 
fle interesting stories 
informationabout 
tackle, camp out- 
fits—the best places to go for 
fish and game, and a thousand 


’ who have of late years so im- 
pressed some courts.” 


New Use Discussed by Judge Kohl- | 
saat.—In the case of the Hoskins Manu- 
facturing Company 


The 
NATIONA SPORTSMAN 
is just like a big camp fire in 
the woods where thousands of 
ood fellows gather once a 
month and spin stirring yarns 
about their experiences with 


Circuit Court of 
Appeals has affirmed the decision of the 
y, and found the Marsh patent 
Justice Kohlsaat in ren- 
» decision illuminated the doc- 
It seems the most per- | 


811859 infringed. 


stamps coin i s 
3 me paths trial sub- 


trine of new use. 
tinent reference affecting the 
the Marsh patent was an English patent 
to Emile Placet, « 
is said to have sought in its 
product to come under the Placet specifi- 
Judge Kohlisaat said, “ For eleven 
years this device of Marsh lay hidden as 


TION AL SPORTS- 
MAN and we will 
send you absolutely 


Free of Charge 


one of our handsome 
Ormulo Gold Watch 
Fobs, as here shown, 
with seal grain leather 
strap and gold-plated 
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might yet be lying had not Marsh found 
| it and made it public. 
occurred to Placet that this chromium- 

metal alloy would produce a rival to plat- 

inum as a resistance element at a cost | 
and under conditions which made it an | 
available article of commerce.” 
“Placet merely says chromium renders 
certain metal more resistant to high tem- 
At most he is speak- 
ing of externally applied heat, which is 
no criterion for durability under inter- 


Certainly it never | 





KEWANEE 
Smokeless Boilers 
Save 21 to 35% of Your Fuel Bill 


Engineers have always 
agreed that a heating boiler 
of 75% efficiency—a_ boiler 
using 75% of the heat in 
fuel—was as near perfect as 
possible. 


Some recent tests of Kewanee 
Smokeless Boilers, made by Lewis 
M. Ellison, a recognized boiler au- 
thority, prove that when burning soft 
coal, under conditions similar to 
those prevailing in most large build- 
ings, their efficiency ranges from 72 
to 81%. And it is a well-known fact 
that the ordinary heating boiler aver- 
ages only 60% efficiency. 


This means a Kewanee Smokeless 
Boiler gets, from the same amount 
of coal, 21 to 35% more heat than 
ordinary boilers. And savings as 
large as this are being made by them 
in buildings all over the country. 


And this is how they do it: 


The double-grate, down-draft construc- 
tion of Kewanee Smokeless Borlers pre- 
vents any of the heat-giving gases from 
getting up the stack unburned. I[t cuts 
coal costs because it uses all of the coal 
for making heat. None of the fuel is 


And it eliminates smoke because smoke is nothing but 





KEWANEE BOILER COMPANY 


KEWANEE, ILLINOIS 


Steel Heating Boilers, Radiators, Tanks 
Water Heating Garbage Burners 


Chicago New York St. Louis Kansas City Minneapolis 








nally developed heat.” 
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*...the most 
economical motor I ever used.’’ 


This oft-repeated praise of the Conti- 
nental Motor carriesa special significance, 
denoting more than a saving in the petty 
items of day-to-day operating expense. 
Continental Economy goes deeper, is 
more fundamental. It pervades the entire 
life and pertormance ol the motor, 
affording the completest satisfaction at 


the least outlay. 


[ontinental Motors 


of the 





This world-fam 

nental Motor is} 

is the achievemer 

working i 

one-hur 

cars and trucks 8 

tinental workmanship with its high standards of 
Fact " 


iracteristi 


accuracy and uniformity 


car, accord- 

an irbed pocket 
sd confidence and peace of 
is the best ex onomy of all. 


To drive a ( 

ingly, means not 
book, but a well 
mind. And this, surely 





Let Continental Economy ensure you 


— 
motor satisfac- 
tion in your 
mext car or 
truck. 


CONTINENTAL 
MOTOR MFG. 
COMPANY 
Detroit, 
Mich. 














Monoplanes and 
| Biplanes 


Their Design, Construction and Operation 
The application of Aerod ynamic 
Theory, with a complete description 
and comparison of the notable types. 
By Grover Cleveland Loening, B.Sc., A.M., C.E. 
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FREE BOOK 
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tt cllenes the report norse, lessens re- 


Try one on 


coll, tucteseecs acc racy 1 = . 
your trip this summer and see how 6'4x8 4 inches. Cloth. 331 pages. 278 illustrations 
much more fun you have Price, $2.50 


This work covers the entire subject of the Aeroplane, 
its Design and the heory on which its Design is 
based, and contains a detailed description and discus- 
sion of thirty-eight of the more highly successful types. 


MUNN & CO., Inc. 
WOOLWORTH BUILDING, NEW YORK 
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These are the modern light-weight all-purpose 
engines. High speed and throttle governor, with perfect 
balance, give smooth, continuous flow of power and uniform speed 
instead of violent, irregular explosions and fast and slow 
speeds of old-style engines. This explains why Cushman engines 
are so light in weight, yet more steady running and more durable 
than engines weighing four or five times as much. 


Only All-Purpose Farm Engines 


Cushman Engines are used for a greater range of work than any other single 4-cycle 

Besides doing all stationary work as satisfactorily and economically 

as engines of any weight, they may also be attached to stationary or movable machines, such 

as Grain Binders, Hay Bailers, Corn Pickers, Potato Diggers, Concrete Mixers and Hoists. 
Cushman equipment is much superior to that of ordinary engines. 


engine on the market. 


Friction Clutch Pulley and Schebler Carburetor. 20 H. P. has gear- 
driven high tension Magneto. Cooled by forced water circulating 
aystem, permitting all-day run. Moving parts enclosed and run in 
‘bath cf oil, Run at any speed—speed changed while 
running. If you want 4 real engine, to run without 
trouble and de all your work, / 
you need the Cushman, 
ook free. 


CUSHMAN MOTOR WORKS 
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The Fourth Dimension Simply Explained 

A collection of essays selected from those submitted in the Scientific American's Prize 
Competition With an introduction and editorial notes by Henry P. Manning, Ph.D. 
56%,28% inches. Cloth. 251 pages. Illustrated. $1.50 

This work snts twenty essays from as many points of view, all of them interesting and no 
two quits e The Sending of one essay does not involve the reading of the entire work, yet 
the entire book gives a comprehensive view of what the layman wishes to know abvut this subject. 


MUNN & CO., Inc., Publishers Woolworth Building, New York City 
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| sented in the exhibits of artificial silk 


AMERICAN 


The Naval Advisory Board of 
Inventions—I 
(Continued from page 301.) 
in business. He was born at West Point, 
N. Y., in 1868, and is a graduate of Prince- 
ton. He is president of the Robins Belt 
Conveyor Co., which manufactures devices 
of his invention that are widely used, and 


is also secretary of the Inventors’ Guild. | 
He is a member of a number of technical | 


societies and is an engineer and inventor 
of ability. 

The American Society of Automobile 
Engineers is represented by Andrew L. 
Riker and Howard E. Coflin, both of 
Detroit. Mr. Riker was born in New York 


in 1868, was educated in the city schools | 


and is a graduate of the Columbia Law 
School. He became interested in the ques 
tion of the mechanical 
vehicles, of which he made a special study, 


propulsion of 


especially in relation to electric power. 
He produced one of the first electrically 
propelled vehicles in this country. His 
interest in mechanical propulsion nat 
urally led him to the study of other kinds 
of power, and his work in gasoline engines, 
extending over many years, is well known 
to the automobile public. He was the first 
president of the Society of Automobile 
Engineers, and is the vice-president and 


chief engineer of the Locomobile Company | 
His influence in the deyelop- 


of America. 
ment of the automobile has been notable. 


Howard EK. Coffin is another engineer of 
prominence. He was born at West Mil- 
ton, Ohio, in 1873, and received the de- 
M.E. from the Uni- 

After leaving col 
S. Civil 


grees of B.S. and 

versity of Michigan. 
lege he was connected wit the U. 
Service for several years, when he took 
up the subject of internal combustion 
engineering. He was in charge of the 
experimental department of the Olds 
Motor Works for several years, and later 
chief e 
From 1906 to 1908S he was vice-president 
and chief engineer of the E. R. Thomas 
Detroit Co., and later held the position of 


gineer of the same company. 


consulting engineer for the Chalmers De 
troit Motor Co. Since 1910 he has been 
vice-president and consulting engineer of 
the Hudson Motor Car Co. 

The American Society of Aeronautic 
Engineers added Henry A. Wise Wood 
and Elmer A. Sperry to the Board. Mr. 
Wood is a New Yorker of many activities, 
being best known for his ingenious inven- 
tions in machinery relating to the art of 
printing, for which he was awarded a gold 
medal by the Franklin Institute. He is a 
member of the Society of Naval Architects 
and Marine Engineers, besides other sci- 
entific and technical associations, and for 
a considerable period has been a student 
and writer on aeronautical subjects. Mr 
Wood is in business, and is president of | 
several manufacturing concerns. He was 
born in New York in 1865, and was edu 
eated in the Media Academy, at Media, | 
Pa. Mr. Sperry is widely known on ac- | 
count of the remarkable stabilizing ap- 
paratus for aeroplanes which he has de- 
vised; but beyond this he occupies an 
eminent position as an electrical engineer, 
although his activities have by no means 
been confined to this branch, as he has 
inventions in electric 


made important 


brakes, internal combustion engines, 
electro-chemical apparatus, gyrostatic ap- 
paratus and in many other directions. 
Mr. Sperry was born at Cortland, N. Y., 
in 1860, and is a graduate of Cornell. He 
is connected with a number of manufac- 
turing companies, and is a member of 
various scientific and technical societies. 


(To be continued.) 


America As Her Own Chemist 
(Concluded from page 302.) 

The extracted chips, when large enough, 
are still suitable as raw material for the 
making of wrapping paper. Over 100,000 
cords of resinous wood was extracted in 
1914 in the United States. A cord of 
4,000 pounds will average from 8 to 12 
gallons of turpentine, 2 to 3 gallons of 
pine oil and 500 to 800 pounds of rosin, 
while the extracted chips will make from 
1,500 to 1,500 pounds of paper pulp. 

Interesting uses of paper pulp were pre- 
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, Yarns, artificial cloth with cotton filling, 
paper cord with a hemp core, paper furni- 


| ture braids and cord, paper cloth with 


cotton filling, crepe paper, paper rugs and 
paper rug yarns, artificial silk hosiery, 
twine and cord, and—perhaps most 
startling of all—viscose sausage casing. 
Petrocine colors made from waste prod- 
| ucts of petroleum, now under investiga- 
tion by the Bureau of Foreign and 
Domestic Commerce, were also exhibited. 
These colors are direct dyes for cottons, 


silks or wools, and are fast to light, wash- 


ing, and other conditions. 

The exhibit of the Bureau of Standards 
Was most complete, not only in presenting 
the apparatus used in the laboratories of 


the Bureau, but also the chemicals, 


metals and ores recently tested. 
Among the apparatus shown 


were: Portable and stationary tenth cubie 


special 


foot bottles used for testing laboratory gas 
meters; dry gas meters and wet gas 
gas calorimeters and accessories ; 


radiation 


meters ; 
thermo-electric pyrometers ; 
pyrometers; the Holborn-Kurlbaum type 
of Morse pyrometer, in which a four-volt 
incandescent lamp is burned and is seen 
superimposed on the image of the flame 
of body being tested when looking through 
the eye-piece, the brilliancy of the lamp 
being varied until its filament appears to 
merge with the brilliancy of the article 
under test ; clinical thermometers of which 
the Bureau tests about 15,000 annually; 
a number of different types of thermom- 
eters for laboratory purposes; a bomb- 
combustion calorimeter; a saccharimeter 
of the Bates type, and a Ziess refrac- 
tometer for determining refractory in- 
dices for liquids, such as turpentine, lin- 
seed oil, butter fat, etc. 

The section devoted to weights com- 
prised exhibits of materials used or being 
considered for use in the construction of 
weights, as well as the construction of 
different types of weights. There was 
alse a facsimile of one of the two proto- 
type kilograms of platinum-iridium, which 
certified by the 
Weights and 
United 
special 


were constructed and 
Bureau of 
allotted to the 
here by 


International 


| Measures and 
States, being brought 
messenger in 1890. 
Other features of the Bureau of Stan- 
dards exhibit samples of 
metals, and chemicals recently tested in 


were ores, 
the Bureau's laboratories, as well as ap- 
proved and unapproved laboratory equip- 
ment, standard electrical cells and re- 
sistances, specimens of concrete affected 
by electric current, and pieces of steel 
and cast and drawn aluminum tested for 
tensile strength. 





How to Drink from a Bubbling 
Fountain. ‘Bite the Bubble” 

[* improperly constructed or improperly 

used, the bubbling drinking fountain 
may be a greater menace to health thamthe 
common drinking cup. The other day an 
inspector of the U. S. Public Health Ser- 
vice took a seat beside a bubbling drink- 
ing fountain in a railway station and 
watched the way in which it was used 
Forty-seven different persons, of whom 
eleven were men, twenty-two were women, 
and fourteen children, used the 
bubbling fountain. In almost every case 
the lips were placed almost completely 
around the metal ball from which the 
water spurted, and one small boy seemed 
as if he were trying to swallow it. Sev- 
eral of the men obviously were chewing 
tobacoo. Of the forty-seven people, four 
were colored, three looked as though they 
might have tuberculosis, and three had an 
eruption upon the face. 

Every person using the bubbling drink- 
ing fountain should bear in mind that the 
object of this sanitary device is to pre 
vent the interchange of mouth secretions. 
When mucous and other matter becomes 
attached to metal it sometimes requires 
considerabie force to remove it, and this 
is not always accomplished by a slowly 
moving current of water. In using the 
bubbling fountain the rule should be “Bite 
the Bubble.” The lips should not touch 
any part of the fountain, and under no 
condition should the fountain be used for 
rinsing the mouth or for expectorating. 


were 
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Bossert Redibilt Home for the American '\| 
Committee of Relief for Babies in Bel- 
gium, Long Beach, L. I. Erected in 
18 hours. 


Bossert F€dibill. Homes | 


| 
| “Not Even a Nail to Buy” | 








Built of Standardized Units— || 


each unit being complete and 
|| ready to erect—including five 

thicknesses of materials, and 
|| Bossert air-chambers. 


| This cuts down waste to 
nothing and cost of erection 
to 5 or 6 per cent of cost of 
building. 


Redibilt Home in a day or 
two—all parts come ready 
| painted and fitted with fine 


Any one can erect a Bossert 
| 
hardware. 


Warm in Winter—cool in 
hot climates. Just as com- 
plete, artistic and comfortable 
as any home designed and built 
by an architect. And think of ||| 
the saving! 


Write for complete catalog describing it | 
the Bossert Redibilt method | 


LOUIS BOSSERT & SONS | 


Builders of Bungalows for 25 years 
1305 Grand Street, Brooklyn, N. Y. 


Good money for special agents— 
write for our proposition 
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cement floors wearing 





Are your 
away? 
Are holes developing? Is Dust 
forming, a sure sign of disin- 
tegration? 


You don’t have to keep replacing them 
a the 











There's another way, @ better way. 


nag when applied to a cement or 
con le che * mverts the 
n “ge o he ‘ sulstance— 
akes floc wea of, non-dusting Ap- 
plication easily made with long-handled 





brush. Cost very moderate 
Write for complete information about this 
t—u entire satis- 
es, I s. schools 
et all over the United States. Write 














specialilze in all 


problems relating 
to dampproofing, waterproofing . 5 
and hardening cement Avail 


yourself of our tree consulting 
service 


THE TRUS-CON 
LABORATORIES 


528 Trus-Con Bid 
|__ DETROIT, » MIC 
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JOY FOR 
PIPE SMOKERS 


EUTOPIA MIXTURE | 


SOLD BY MAIL ONLY 
You cannot get its equal in ricliness. : 
flavor, aroma and quality for any 

at retell, x, i whet trite shige Nort 
Herene tobectonAscdat honed hem 
Send for 1 lb. a our risk. , =e ten pipefuls 
and if you like it send us the price, $1.50, 
within ten days—or return at our expense. 
Unless you send the money with order, 

se give bank or commercial reference. 
Three blends--medium, mild and extra mild. Send 40c for 
one -guarter |b (ral order without ibe; pas — money 
will be returned. Order today. ‘Bonk 


GamerenTabeceeOs.,.Semmes: &9th StaDevt. C.,Riehmond,Va. 


French Briar Pipe 
With first order 
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HANDY MAN’S WORKSHOP AND LABORATORY 


Cevted and edited by A. Russell Bond. 6x8 1-4 inches. 
Cloth. 46 7 pages. 370 illustrations. $2.00 
Rempliaee of hundreds of valuable suggestions and ingen- 
ious ideas for the mechanic and those mechanically inclined. 
Suggestions are practical and the solutions to which they 
refer are of fre: quent occurrence. It may be regarded as the 
best n of ideas of resourceful men published. 








= Munn &Co., nc, Woolworth Bldg., New York 
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Secrets or GERMAN Progress. By Frank 
Koester. New York: The Fatherland 
Corporation, 1915. S8vo.; 396 pp.; illus- 
trated. Price, $1.25 net. 


Mr. Koester defends German bureaucracy as 


| necessary to the fine-point efficiency of a na- 


tion that must make up by intensive culture 
and co-operation for poverty of resource and 
the pressure of competition. At the same time 
he declares there is more real personal liberty 
in Germany than in the United States. His 
fascinating story of Germany's rise to indus- 
trial power and internal prosperity holds many 
lessons for other nations, our own not ex- 
cepted. Mr, Koester declares that the first 
cause of her greatness is a form of govern- 
ment so democratic in principle that the will 
of the people is swiftly imposed and almost 
as swifty enacted. The American press gen- 


| erally, and our friend Vance Thompson in 


particular, come in for some caustic remarks, 
not altogether unmerited. Non-political ad- 
ministration and the ordered co-operation of 
science and industry are pithily discussed, as 
are the army, the navy, the educational sys- 
tem, and city planning. Present-day Ger- 
many is proclaimed pre-eminent in the arts, 
the sciences, and the humanities. Edison is 
dethroned in favor of Werner von Siemens; 
Bell was simply a copyist after Edward Reis. 


; Our locomotives consume two or three times 


as much steam as those of Germany in per- 
forming the same amount of work, and we are 
told that we are hoplessly burdened with in- 
ferior machinery. It may, however, console 
us to learn that England is “ the least progres- 
sive country,” although in the same breath we 


| are warned that we are rapidly retreating 


down the same hill. The author’s exagger 
ations, though, are subordinate to a main 
body of sound reasoning and indisputable 
fact. 


ELECTRICAL MEASUREMENTS AND METER 


TESTING. By David Penn Moreton, 





B.S., E.E. Chicago: Frederick J. Drake | 


& Co., 1915. 12mo.; 328 pp.; 191 illus- 

trations. Price, cloth, $1: full leather, 

$1.50. 

As a new and up-to-date presentation of 
meter engineering, this should be appreciated 


by the practical electrician, for it avoids the | 


extremely technical without falling into the 
error of inadequacy. Recent advance in this 
branch of electrical engineering has been 
rapid, but Prof. Moreton has kept pace with 


| modern development while not slighting fund- 


amentals. To these latter the first five chap- 
ters are devoted, leaving to the remaining 
eight the discussion of measurements, and the 


| construction, operation and calibration of the 


instruments The text is generously illus- 
trated. 


Tue Butrrerrty Guipe. A Pocket Manual 
for the Ready Identification of the Com- 
moner Species Found in the United 
States and Canada. By W. J. Holland, 
LL.D., Director of the Carnegie Mu- 
seum. Garden City, N. Y.: Doubleday, 
Page & Company, 1915. 237 pp.; 295 
colored figures. Price, cloth, $1 net; 
leather, $1.25 net. 

“The Butterfly Guide” is dedicated to the 
Boy Scouts of America, and enables the young 
naturalist to identify readily more than 250 
species of North American butterflies; these 
are depicted by the Guide in all their natural 
colors and, generally, in their natural sizes. 
The metamorphosis from egg to imago is 
interestingly described, and approved methods 
of collecting and mounting are placed before 
the student. Two indexes, one by common 
and the other by scientific names, materially 
aid in giving ready access to the contents of 
the manual. The process of printing in three 
colors from half-tone plates has made it pos 
sible to issue a moderate-priced work replete 
with illustrations of remarkable fidelity to 
Nature, 


‘All Untreated 
Concrete Floors 
Darst 





APIDOUITH 


TRADE MARK 


the Liquid Chemical Hardener will dust proof and harden 
your Concrete Floors. 

Ask your workmen about your concrete floors. Find out 
the damage done by concrete dust and how fast the floors 
are disintegrating. 

Lapidolith seeps into old or new concrete floors and im- 
mediately unites with the Portland Cement, creating a 
new crystalline material which fills the pores and holds 
the sand firmly in its bed. 





The microscope and the camera have shown the ‘‘reason 
why” Lapidolith hardens concrete. 

These are some of the concerns which have used and 
recommend Lapidolith: 


Ford Motor Company, Southern Railroad, Allegheny Steel 
Company, Crane Company, The Edison Portland Cement 
Company, Peter Doelger and hundreds of others. 


If your concrete floors are dusting, they need Lapidolith. 
Prove its practical value. Send for sample bottle for 
test. Also testimonial booklet and Lapidolith block. 


Results guaranteed before you pay. 


L. Sonneborn Sons, Inc. 


Dept. 1, No. 262 Pearl Street 
New York 




















Porto Rico Past AND PRESENT. And San | 


Domingo of To-Day. By A. Hyatt Ver 
rill. New York: Dodd, Mead and Com- 
pany, 1914. 12mo.; 358 pp.: with illus- 
trations, maps, etc. Price, $1.50 net. 
Porto Rico, notwithstanding the fact that 
it has been a colony of ours for sixteen years, 
is a sealed volume to the great American pub- 
lic. Few indeed could intelligently discuss its 
geographical location, fewer stil) its resources, 
its people, its occupations. In a volume in 
which charming description alternates with 
solid information, Mr. Verrill puts us in con- 
tact with the island’s life, and we are sur- 
prised at the extent of its territory, the 
varied nature of its scenery, the luxuriance 
of its tropical vegetation, the perfection of its 
road and transportation systems, and the 
beauty of its architecture. A thrill of pride is 
excusable as we learn what American posses 





sion has done for this essentially Spanish and | 
languorous place. Sanitation has banished | 


much of the dirt and disease; electricity has 
installed adequate lights and telephones; the 
automobile hums along the alluring roads; and 
the school is an established institution. Much 
of the above applies also to San Domingo, the 
site of the first settlement of Europeans in the 
New World. Its close connection with Porto 
Rico makes its inclusion a welcome addition to 
the volume, which has the true appeal that 
only first-hand observation and enthusiasm 
can impart. 





Jim Henry again takes up iis pen 


He wants to sell you an after-shaving talcum 
which positively won't show white on the face 


HE advertisement I can’t describe in the usual high- 
I wrote in the flown English how cool, fresh and 
Post some time ago clean this talcum makes you feel after 
sold so many thou- shaving. But I can say, truthfuliy— 
sands of men on Men-_ because I use it—that it makes a de- 
nen’s Shaving Cream cidedty big difference. I’m not saying 
that the boss has put this, either, just out of loyalty to the 
it up to me to intro- house. If you'll try it yourself you'll 
duce a new product of probably praise it a good deal more 
the house—the first highly than this. 
Jim Henry, Meanen’s talcum ever made Wrap a dime in a piece of paper, mail 
mo specially for men. it with the coupon, and we'll gladly 
mail you a handy-sized can, together 





Even with the smooth, pleasing shave ™é ; | 
that Mennen’s Shaving Cream gives, with a_medium-sized tube of Men- 
any man’s skin is the better for some men’s Shaving Cream, Free. This 
. Even cream is so much superior to other 
shaving preparations that within one 
month alone, last spring, over 15,000 
men were won to its use. 

Address GERHARD MENNEN CHEM- 
Probably up to new—like many other jcar Company. Laboratories: 1710 
men—you have objected to using tal- Orange St. 
cum because you didn’t like to appear Newark, N. J. 
in public with a “flour-face.” ¢: 
Now, that’s just what Men- 


nen’s Talcum for Men pre- , 
vents. It is a neutral tint and 
positively does not show, either 

on dark or fair skins. 


MENNENS TALRUM 


protection against weather. 
the toughest hide will feel some effects 
of wind and rain, cold or extreme 
heat, especially just after shaving. 

















Enclosed is 10c for which please 

send me a trial can of your After-Shav- 
ing Taleum for Men, and a medium-sisec 

me of Mennen's Shaving Cream. 

Name. 

Address___ EE —— - emcee, 

City . ee cenit 
















Dealers: If you haven’t Mennen’s Taleum for Men in stock, write to us today for special offer, giving the name of your orjobber 
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3 ickest Way 
4p Gat Results 
~ Convert your buzzer 


~ into a telephone 
Cojateelyie Lo Mt bo) 


NS 
No waiting. No misunderstandings. No loss of time. No 
running back and forth. You can have the real efficiency, with 
more work accomplished, if you connect your private office 
with the clerk or office boy by these simple little 


Western Electric 
Inter-phones 


They can be bought, two in a package, with wiring material and directions, 
ali ready toattach to your present bell or buzzer wires. — . 

Inquire of your electric dealer, or send check 

or money order for $8.75 to our Depart- 

ment No. 53-AG for one of these outfits. 





co M PA NY 
463 West Street, New York 
500 South Clinton Street, Chicago VWH 
Offices i all principal cities. , 





BRICK that casts its own lights and shadows. Notedly 
4 & original and ingenious. Produces charming results in 
houses and public buildings. When laid in a wall it has the 
soft and alluring tones of a Turkish or Persian Rug. 


Investigate 


GreendaleRug Brick 


(The Only Patented Face Brick in America) 
artistic effects. They are 
Purple, 





if you are seeking distinctive, 
furnished in shades of Buff, Tan, Brown, Green, 


Old Rose and Red. 


New York City, notwithstanding 
greatest consumer of Greendale Rug Brick 


high freight rate is the 
in the construction of high-class office 
buildings and other structures. This 
speaks volumes. 


They are specified by leading architects. Ask 


yours or write us for samples or color plates. 


Hocking Valley Products Company 


Cc. C. Watters, Sales Mgr. 
Columbus, Ohio 


D. E. REAGAN, Pres. 


181 S. High St. 





| the stream of gas is set on fire. 
spongy platinum is usually described in the text 











Scientific American Reference Book 


N order to supply knowledge in concrete and 
usable form, two of the editors of the Scientific 
American have, with the assistance of trained 

statisticians, produced a remarkable Reference 
Book, containing over seventy-five thousand facts, 
and illustrated by one thousand engravings, for which 
the entire world has been scoured. Immense masses 
of government material have been digested with 
painstaking care with the collaboration of government 
officials of the highest rank, including cabinet officers. 


it apatzine 6 pages 
000 illustrations 
fesubstantial!y bound 
in cloth and the cove 
carries 4 apecial de- 


mae in three 


Albert A. Hopkins 
been fF maa Ain elaborate circular, showing specimens of illustrations, to- 
Statistieal whl 
re Bead gether with four full size sample pages, will be sent on request 
Comey 6 and Editer 
Part I NET PRICE $1.50 POSTPAID 


oan laformation 


MUNN & CO., Inc., Publishers, 233 Broadway, New York City 



























































SCIENTIFIC AMERICAN 





| Lut DW 


| a Aw and Queries. 

















Kindly keep your queries on separate sheets 


of paper when corresponding about such mat 
ters as patents, subscriptions, books, ete. This 


| tlons, as in many cases they have to be re 


férred to experts. The full name and address | 


| should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
| and will be mailed on request. 


}. (13085) N. M. W. asks: In hot coun- 
| tries, where ice is difficult to obtain, I understand 
water is cooled by means of a porous jar covered 
with a cloth (even when hung in the sun); that 
| vapid evaporation is induced, and by that means 
the water is kept cool. Can you oblige me with 
a description of this cooler? A. The water 
| cooler used in tropical countries, notably India 
is simply an earthen jar unglazed—like a flower 
pot for example. It is therefore very porous 
When water is put into this jar, it quickly penc 

trates the pores of the earthen jar and comes to 
the outer surface. Here, it evaporates and is 
replaced by more water from the interior. Thus 
the evaporation is continuous. A portion of the 

heat necessary to evaporate the water is derived 

from the water in the jar, and thus, the water is } 
made quite cool. If hung where the sun shines 


upon the jar, the evaporation goes on more rapidly | 


| and the cooling is brought about just the same as | 
if the jar hung in the shade. The Hindus hang 
the jar under a veranda in the shade so that the | 
wind blows over it, thus hastening the evapora- | 
tion The action depends entirely upon the 
porosity of the jar and the air blowing the vapor | 
away as fast as it is formed. It is thus exactly | 
like the cooling produced by fanning one's self 
We should not cover the jar with cloth. 


(13086) L. D. H. asks: A strange device 
for lighting illuminating gas comes to my atten- 
tion It is a metal cylinder, perhaps five inches 
long and just a little larger than a pencil, and 
within one perforated end is a loop of fine filament. 
A ferrule, sliding to close the perforations when 
not in yse, is said to be necessary to prevent the 
“loss of strength’ by the device. There is no 
evidence that the cylinder contains anything, and 
the thing is apparently not electric. Held in the 
stream from a gas jet, the filament is said to glow 
and kindle the gas. Can you tell me the principle 
of this device? I shall appreciate your courtesy. 
A. The fine filament in the little metal cylinder 
which you describe as a gas lighter is doubtless 
of platinum and has upon it some small pieces of 


| spongy platinum. When held in a stream of 


illuminating gas the spongy platinum absorbs the 
gas and is by that act heated to a red heat and 
This property of 


books of chemistry. The careful covering of the 
perforations in the tube with a ferrule when not 
in use is to prevent dust from accumulating in the | 
pores of the sponge and thus destroying its power 


| of absorbing the gas and acting as a gas lighter 


(13087) W. B. asks: What is the scien- 
tite answer to this apparently simple question? 
A balloon is sent up at New York city on an 
absolutely calm day, remains in the air for one 
hour, drifting in the moderate currents of the 
upper air, and descends a few miles from the place 
from which it was sent up. How is it that the 
place of descent is not some spot adjacent to 
Chicago, if the theory of the earth's revolution 
is correct? A. The simple answer to your in- 
quiry about the fact that a balloon in a calm 
comes down near the place from which it went 
up is that the air is a part of the earth and rotates 
with it just as the water does. If it did not, there 
would be a tremendous wind from the east of 
nearly 1,000 miles an hour at the equator, and 
about 550 miles in our latitude. This is apparent | 
if you recall the wind which is felt when going | 


swiftly through still air on a car. The air is held | 


upon the earth by gravity and constitutes a part 
| of the revolving globe in a very real sense. 
(13088) E. S. P. asks: In a layout for 
wiring a two-phase induction motor, I, a short 
| time ago, showed a four-pole switch with the fuse 
clips for cartridge fuses at the top of the board— 
| the live wires entering from the bottom. This 
| was for a small horse-power motor, and my idea 
| was that the switch, after it became loosened up, 
would always tend to remain open, instead of as 
in the inverted position, having gravity tending 
to close it. Was this position correct? And 
does it make any difference which side of the 
switch is fused? A. The position of your switch 
is correct. Single-throw switches should always 
| be mounted so that gravity cannot close them, 
that is, with the handle and the blades turned 
downward to open. The Fire Underwriters 
Inspectors would not pass them if the handle 
turned down to close. The usual and best prac- 
tice is to have the current enter at the top so that 
the blades will be alive and the jaws dead when 
the switch is open. This is because the blades 
present more surface and reach out farther than |, 
| the jaws, so that there is more risk of accident |" 
| with the blades alive. It makes no difference 
which side of a switch is fused so far as the current 
is concerned. Double-throw switches may be 





| will greatly facilitate answering your ques- | 
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See better—and shave better! 


VANISIE 


Portable Electric Lamp 


effectually solves the problem of the “shaving 
light."" The man with a Vanitie is the man 
with the early-morning clean shave. For suc- 
cessful shaving is born of good, clear light— 
light whereyou want il. 
Instantly el um ped into your mirror door, or 
attached dir-ctly to the mirror itself. 
~ ag thisis only one of its multiple uses. The 

Vanitie is ard iptable to every lighting purpose 
—in the home, office, store, workroom, studio, 
factory. 
Simple, compact, light, durable—handsomely 
finished in old brush brass or nickel—its cost 
only five doliars, (Canada five fifty). 

Buy a VANITIE today—-at all good dealers 
Learn what lighting comfort really means 


Write for r= de f booklet 
*‘ILLU MIN ATING NOTES” 


ALADDIN LAMP CORPORATION 
Suite 1856, 40 E. 45th Street, New York 
Dealers—Send today for attractive proposition 
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SPECIAL MACHINER 
E. V. BAILLARD CO., 24 Ressidese St., ME 
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| mounted horizontally and then gravity cannot | 


close them, but it is better to place them verti- 
cally, and place a guard to prevent them from | 
closing if the handle falls down. A switch may 
turn very tight at first, but the joints are certain 
| to wear and the handle to become loose, so that 
it will fall down and close when it gets worn. 
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« A full-sized regular tire 
left after 10,138 miles! 


Spaulding & Spaulding, Buffalo, operate 17 big Pierce-Arrows. 


Regular sized tires, of a number of different makes, formerly 
averaged around 7,000 miles. 
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, The above illustration graphically indi- Thousands of miles df wear still to be 
hs cates a typical example of the mile- had after 10,138 miles of service. The 
‘ age DE LUXE tires are giving them. extra hgh DE LUXE tread is worn 
3 Former mileages being doubled! only to the height of a new regular tire! 


, GOODRICH 
. “DE LUXE” ; 


| WIRELESS 
TRUCK TIRES 


are being put on all of the 17 trucks Spaulding & What do your tires now average? Why not 
Spaulding operate—as rapidly as the old equip- equip with DE LUXE and get increases in mile- 
ment wears out. This is after tests covering one ages corresponding to those being obtained by 


i, year—tests made side by side other makes. Spaulding & Spaulding? 

: | Investigate now—write for ‘‘Upsetting Mileage Tradition’’ 

‘| .ig=3sr™ The B. F. Goodrich Co. its 

| Leroy Lk. e€ D. &. \sooaric . 
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